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In the Senate of the United States, 

August 21, 1911. 
Resolved, That the report of the Secretary of Commerce and Labor 
concerning the conditions of employment prevailing in the iron and 
steel industry of the United States, submitted in compUance with 
Senate resolution numbered Two hundred and thirty-seven. Sixty- 
first Congress, second session, be printed, with accompanying 
illustrations^ as a public document. 
Attest: 

Chables G. Bennett, 

Secretary. 
By Henbt H. Gilfey,. 

Chief Clerk. 
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LEHERS OF TRANSMITTAL. 



Department of Commerce and Labor, 

Office of the Secretary, 

WashiTigton, August 9, 1912. 
Sir: In compliance with Senate resolution No. 237 of June 23, 
1910, I have tie honor to transmit herewith a report dealing with 
accidents and accident prevention in the iron and steel industry in 
the United States, being Volume IV, the last volume, of the Report 
on Conditions of Employment in the Iron and Steel Industry in the 
United States. 

The resolution in response to which these data are transmitted 
reads as follows: ^^ Resolved, That the Department of Commerce and 
Labor, through the Bureau of Labor, be, and is hereby, directed to 
investigate and report to the Senate as early as possible as to the 
conditions of employment prevailing m the iron and steel industry of 
the United States, with the details concerning the wages paid, the 
hours of labor per day and the number of days' labor per week, and 
the number employed." 

Respectfully, Charles Nagel, 

Secretary. 
Hon. James S. Sherman, 

President of the Senate, Washington, D. 0. 



Department of Commerce and Labor, 

Bureau of Labor, 
Washington, August 9, 1912. 
Sir: I beg to transmit herewith the fourth volume of the report 
embodying the results of the investigation into the conditions of 
employment prevailing in the iron and steel industry in the United 
States, which was undertaken in compliance with Senate resolution 
237 of June 23, 1910. 

This section of the report deals with the subject of accidents in 
this industry, together with the recent movement inaugurated for the 
prevention of accidents and with the systems recently established for 
the payment of compensation in cases of injury by accident. The 
field work in connection with this study has been done by Lucian W. 
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Chaney^ special agent of the Bureau of Labor. Mr. Chaney has 
devoted two years to the collection of data in the field, during which 
time he has made a careful study of the processes in the steel plants 
and of the hazard involved in the various occupations in the produc- 
tion of iron and steel. He has also assembled the material and 
prepared the report. In this work he has received valuable assistance 
from Herman L. Amiss, of the editorial division of the Bureau. The 
preparation of the report has been under the general direction of 
Chas. H. VerriU. 

I am, very respectfully, Chas. P. Neill, 

Cammission&r. 
The Sbobbtabt of Commebcb and Labor, 

Washington, D. 0. 
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nrrRODTTCTioir and sttmmaey. 

While heretofore data have not been available from which acci- 
dent rates could be computed to measure accurately the dangers of 
employment in any manufacturing industry in the United States, the 
iron and steel industry has been generally regarded as one of the 
most hazardous of our manufacturing industries. Naturally, then, a 
report on the conditions of employment in the industry called for a 
compilation of accident records, a careful study of conditions under 
which accidents occur, and the fullest consideration of possible meas- 
ures of accident prevention. 

In this investigation complete information as to accidents during 
the year ending June 30, 1910, for 166 plants, representing a working 
force of 168,604 employees, equivalent to 146,979 300-day workers, 
showed an accident rate for accidents of all kinds of 245.2 per 1,000 
300-day workers, or 1.86 for fatal accidents, 2.72 for accidents re- 
sulting in permanent injury, and 240.6 for accidents resulting in tem- 
porary disability of one day and over. The accidents resulting in 
temporary disability comprised the great portion of all accidents 
(98.1 per cent), those resulting fatally and in permanent injury to- 
gether constituting only 1.9 per cent. 

Not all the departments of the iron and steel industry involve equal 
hazards to the employees, rates in 1910 ranging from 428.1 per 1,000 
in the Bessemer department down to 60 per 1,000 in puddling. 
Next to the Bessemer department hand rolling mills show the high- 
est rate, 366.4 per 1,000, while open-hearth steel works have a rate 
of 340.1 per 1,000, mechanical rolling mills 309.6 per 1,000, and blast 
furnaces 267.4 per 1,000. In mechanical departments the rate was 
238.0 per 1,000, in yards 151.0 per 1,000, and in steel foundries 133.4. 

The above rates, representing accident conditions in the industry 
as a whole in 1910, cover. a wide range of conditions in the various 
plants. On the one hand, for a large group of plants in which the 
work of organized accident prevention is well developed the rate 
falls as low as 167.1 per 1,000 300-day workers, while at the other 
extreme, for a group of plants in which organized safety work has 
not yet been developed the rate rises to 507.9 per 1,000, and in the 
case of individual plants in the group considerably higher. 

As already noted, 98.1 per cent of all accidents in 1910 were those 
resulting in a temporary disability of one day and over, the fatal and 
permanently disabling accidents together making up only 1.9 per 
cent of all. Based on the records of the two years ending June 30, 
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1910, complete figures as to duration of disability were secured for 
19,458 nonfatal accidents in establishments with 65,147 300-day 
workers. Of these injuries the per cent terminating in the first 
week was 52.1 for blast furnaces, 48.1 for steel works, 49.6 for rolling 
mills, 65.0 for mechanical occupations, and 51.0 for yards, the aver- 
age for the five departments being 50.8 per cent. For the depart- 
ments combined 22.8 per cent of the nonfatal injuries terminated in 
the second week, 9.8 per cent in the third, 5.2 per cent in the fourth, 
4.1 per cent in the fifth, and 6.4 per cent in the sixth and later. It 
will be seen that for the first week no department varies widely from 
the average; a similar relative condition was found for the second, 
third, and later weeks. 

The economic loss to the individual workman who is injured is 
indicated by the amount of time lost due to disablement. From the 
records of the same two years ending June 30, 1910, the average time 
lost yearly per injury (taking no account of fatal accidents and of 
permanent impairment of earning power) in the departments of 
130 plants was found to be: In steel works 14.2 days, in yards 14.1 
days, in blast furnaces 13.3 days, in mechanical departments 13 days, 
in rolling mills 12.2 days, and in foundries 10 days. 

But while the average economic loss per accident is accurately 
represented in the foregoing figures (with the exceptions noted), 
they do not properly show the loss when spread over the whole in- 
dustry and applied to each workman. A fairer showing for com- 
parative purposes of the yearly economic loss to employees resulting 
from accidents is on the basis of the loss per 300-day worker. When 
so computed the average time lost yearly for each 300-day worker is 
found to be highest in steel works (6.20 days), followed in order by 
rolling mills (4.42 days), blast furnaces (4.30 days), mechanical 
occupations (3.14 days), yards (2.44 days), and foundries (1.75 
days). These figures, it will be noted, show the same ranking of 
departments as to hazard as is indicated by the number of accidents 
per 1,000 300-day workers. No account is here taken, however, of 
fatal accidents. 

Injuries to the hands and feet and general bruises and lacerations 
of other parts of the body form the larger part of all injuries in the 
industry. A combination of the available data showing proportion 
of injuries of each kind, together with average days lost per injury, 
indicated that injuries to the hand, constituting 25.9 per cent of all 
injuries, involved an average loss per injury of 13 days, while those 
to the jfeet, constituting 17.4 per cent of all injuries, involved an 
average loss of 16 days. Bums, with 15 per cent of the cases, aver- 
aged a loss of 19 days. Fractures showed the highest average loss 
per injury, 29 days, but represented only 2.6 per cent of the total 
number of injuries. 
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INTBODUOTION AND SUMMABT. 13 

Owing to continuous operation during the day and night, the iron 
and steel industry has a more uniform working force throughout 
the 24 hours than almost any other industry and presents favorable 
opportunity for determining the distribution of accidents according 
to hour of occurrence. Information covering 26,889 accidents shows 
that the largest percentage of accidents in the first half of the day 
turn occurred from 9 to 10 a. m. and in the second half from 2 to 3 
p. m. ; in the night turn the largest percentages were from 7 to 8 
p. m. and from 2 to 3 a. m. The distribution during the morning 
and afternoon shown for this industry corresponds closely with that 
indicated by data of nearly equal volume in various manufacturing 
industries presented in a preceding investigation.* 

It is not possible to correlate directly in the same plant the hour 
of accident and the hour-to-hour speed of production, but in one 
Bessemer plant, where production records for the Bessemer con- 
verters are available for an eight-months' period, it was found that 
the hour of maximum production in morning, afternoon, and first 
half of night was later and in second half of night earlier than the 
hour of greatest accident occurrence in the Bessemer departments of 
another large plant during a period of years.* 

The figures which have already been given not only show the 
relation of the accident rate for the industry as a whole compared with 
plants having high and low standards, but they serve to show also 
the possibilities of improvement by organized safety work. Thus a 
comparison of the accident records of a group of plants in which 
safety work has been fully developed with a group in which such 
work has not been done shows a rate of 167.1 per 1,000 300-day 
workers for the former group and 507.9 for the latter group, a reduc- 
tion of 67.1 per cent, or of 2 accidents out of every 3. The greatest 
part of this accident reduction appears in the accidents resulting in 
temporary disabilities, but a reduction of 21.5 per cent in the per- 
manent-disability rate and of 30.2 per cent in the fatal-accident rate 
will indicate that the saving extends to accidents of practically every 
class. 

For a satisfactory understanding of accident conditions in an 
industry an intensive study is necessary of the records for a period 
of years. A large steel plant was found which had records extend- 
ing over a series of years ; its accident-prevention and safety-organi- 
zation work extended throughout the period, and it combined a 
greater variety of occupations than are usually found in one plant. 
This plant normally employed about 8,000 men, of whom only about 
23 per cent were Americans. During the period 1905 to 1910 the 

1 Report on Condition of Woman and Child Wage-Earners in the United States, Vol. 
XI ! Employment of Women in the Hetal Trades, p. 96. 
« Sos p. 84. 
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percentage of employees in productive occupations, based on maxi- 
mum figures for each year, increased from 49 per cent to 69 per cent, 
with a corresponding decrease of those in nonproductive occupations. 
As the productive occupations are on the whole more dangerous than 
the nonproductive, this fact is significant. 

Individual accident records were available for 7,760 cases of dis- 
abling injury during the six-year period mentioned. These records 
afford interesting information regarding accident occurrence during 
a period of activity in safety effort in a single plant, and illustrate 
in a striking way the possibilities of a reduction of accidents by 
organized safety work. In this period the rate for disabling acci- 
dents (including both fatal and nonfatal) was reduced from 427 
per 1,000 300-day workers in 1905 to 179 per 1,000 in 1910 in blast 
furnaces, from 429 to 212 in the Bessemer department, from 304 to 
185 in the open-hearth department, and from 248 to 185 in yards. 
Other departments showed similar reductions. In steel works (Bes- 
semer and open-hearth) the rates were high at the outset, and even 
with the reduction occurring during the period remained higher in 
the final year than those in the other departments, indicating the 
serious problem presented in these departments. The rate for all 
departments decreased from 300 to 133.5 during the period, or 55.5 
per cent. While the greatest part of this reduction was in tempo- 
rary disabilities, marked improvement is shown in both fatality and 
permanent-disability rates. 

Investigation of the duration of disability showed for the whole 
plant a marked decrease in the proportion of accidents terminating 
in the first week. These constituted 52 per cent of all cases in 1905, 
but only 38 per cent in 1910. When the disabilities terminating in 
specified weeks are presented in the form of rates per 1,000 300-day 
workers, a decrease in 1910 as compared with 1905 is found for 
nearly every one of the weeks, showing that although the most 
marked decrease was in disabilities terminating in the first week, 
all classes of injury, from the minor to the severe, were diminished 
by the safety movement. 

In time lost by the workers on account of accidents the mechanical 
department showed the greatest improvement, the average days lost 
per 300-day worker decreasing from 4.75 in 1905 to 1.82 in 1910, 
or 62 per cent. This was followed by blast furnaces, with a reduc- 
tion from 5.62 to 3.35, or 40 per cent; foundries, 5.13 to 3.51, or 32 
per cent; Bessemer steel works 6.12 to 4.35, or 30 per cent; rolling 
mills, 3.11 to 2.32, or 25 per cent; open-hearth steel works, 5.24 to 
4.86, or 7 per cent; and yards, 3.26 to 3.23, or only 1 per cent. While 
the accident rate in yards declined from 248 to 185 per 1,000 300-day 
workers during the six-year period under discussion, showing con- 
siderable progress, the small reduction in days lost per 300-day 
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INTBODUOTION .AND SUMMABY. 15 

worker indicates that safeguarding methods in yards have not kept* 
pace with those in other departments. 

More than half of the accidents during the six-year period in the 
plant investigated were due to four causes, viz, flying ^and falling 
objects, 25.2 per cent; falls of the worker, 10.5 per cent; hot-metal 
explosions and spills, 8.9 per cent; and the operation of cranes, 8 
per cent, these causes maintaining from year to year a substantially 
unchanged relation to each other. The accident rates per 1,000 
300-day workers due to each cause showed in almost every case a large 
decrease in 1910 as compared with 1905, and in accidents peculiar 
to blast furnaces and rolling mills remarkable decreases were pro- 
duced by the application of safety devices. 

As in the case of injuries from specified causes those of each 
specified nature maintained a fairly constant relation to each other 
during the six years. The rates for permanent injuries were reduced 
from 2.2 per 1,000 300-day workers in 1905 to 0.5 per 1,000 in 1910, 
injuries to the eyes declined in rates from 19.7 to 4.1, bruising in- 
juries to the hands from 58.7 to 27.2, bruises to the feet from 46.4 
to 22.8, and bruises to other parts of the body from 72.6 to 26.6. 
Burns by hot metal were reduced from 16.5 to 6.8 per 1,000 300-day 
workers, and this reduction is important as showing the improvement 
in conditions in the highly dangerous blast furnaces and steel works. 

Study was made of the relation to accidents of the long turn in 
continuous occupations, such as those connected with blast furnaces. 
In the blast furnaces of the plant under discussion it was found that 
for the whole period there was a slightly higher accident rate on 
Sunday than on other days of the week. Figures were available for 
three other blast furnaces covering a period of two years, showing 
that the rate for Sunday considerably exceeds that of any other day. 
The data do not cover a sufficient number of cases to justify positive 
conclusions, but appear to indicate a tendency to greater frequency of 
accidents during the long turns. 

Regarding accidents in day and night work, it was found that 
there was a distinct excess of the night over the day rates. For the 
whole six-year period in the large plant investigated this amounted 
to 11.6 per cent. For the departments the percentage of excess of 
night over day rates was 2.1 per cent in blast furnaces, 27.3 per cent 
in Bessemer steel works, 31.1 per cent in open-hearth steel works, 
39.2 per cent in rolling mills, 118.3 per cent in mechanical occupa- 
tions, and 127.6 per cent in yards. The causes of the extremely high 
rates for the night force in mechanical operations and in yards are 
discussed in full on page 154. 

In connection with eflPorts for the prevention of accidents, some 
notably successful examples of safety departments are found in some 
of the larger plants in the iron and steel industry. These usually 
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consist of systems of inspection, educational work, and direct safety 
appliances. The safety committee, as a method of securing coopera- 
tion in safety efforts, is very widely employed. Charts showing the 
results of safety effort from month to month, the setting of standards 
to which efforts are made to reduce the accident rates, and comparison 
of safety results with those of similar establishments are all means 
used for securing greater safety in the industry. One result of the 
efforts of safety committees has been to secure in behalf of such work 
the experience and executive ability of those who have developed the 
industry. These committees also engage in the work of spreading 
information regarding the prevention of accidents not only to super- 
intendents and foremen but also to the workmen. 

Direct safeguarding methods constitute a most important feature 
of the safety movement and are considered in detail in Chapter IV 
of this report. The conditions in each department are given, to- 
gether with a description of special safety devices. The discussion 
affords a comprehensive view of the active efforts for the prevention 
of accidents in the iron and steel industry. 

* In the appendixes are presented in detail the data upon which the 
statistical portion of the report is based, together with a tabulation 
showing the extent of hospital treatment in 530 plants and a sample 
constitution of a benefit association. 
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CHAPTER I. 
ACCIDENTS nr THE IRON AND STEEL INDUSTRY IN 1910. 

INTRODUCTION. 

To discuss adequately and fully the accident problem in any indus- 
try, it is necessary to possess exact information covering a series of 
years. No American industry has records affording such a body of 
information. 

In the iron and steel industry individual companies have kept fairly 
complete records, but frequently these have not been retained after 
their probable value in the adjustment of claims ceased. In those 
States where the industry is most largely developed, the bureaus of 
labor haviB not been engaged long in the accumulation of records, and 
they have been unable to treat the records which they have accumu- 
lated in such a way as to afford satisfactory information. The follow- 
ing discussion is therefore largely a pioneer effort, subject to all the 
difficulties which always surround such attempts. The body of facts 
presented will, it is hoped, both shed some light upon the existing 
situation and serve as a substantial basis for the continuous inquiries 
which must be maintained for a number of years if a thorough under- 
standing of conditions is to be obtained. 

An industry so vast, with hazards so great and multiform, presents 
a difficult problem. In order to present accurate results the acci- 
dent cases must be, to a considerable extent, collected and studied 
individually. The tabulations presented in this report will give some 
idea of the labor involved in such a consideration. 

As a basis for the development of this report, an effort was made to 
secure complete data for a period of two years ending June 30, 1910. 
The industrial conditions of these two years were very unlike and it 
was impossible to secure accurate information regarding the number 
employed during the first of the two years. For these reasons com- 
parisons (except of a very general character) between the years are 
not possible. As a supplement to this body of data representing the 
industry as a whole a special study of one large individual plant was 
made where complete records were available, for a period of years. 

The materials assembled as above indicated fall into three groups: 

(1) Detailed information regarding individual accidents from 274 
plants. The cases recorded numbered 7,774 for 1909 and 12,788 
for 1910. 

(2) A tabulation of nonfatal accidents for each of the two years 
from 60 plants, but not giving details for each accident. This tabu- 

19 
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20 LABOR CONDITIONS IN IRON AND STEEL INDUSTRY. 

lation covers 15,621 accidents in 1909 and 25,598 in 1910. For these 
60 plants details were secured in cases of fatal injury. This group 
and the preceding group, covering for 1910, 210,614 employees, furnish 
the major portion of the material used in Chapter !• 

(3) Details regarding 7,750 accidents occurring in one large plant 
during a period of six years. These data were secured by agents of 
the Bureau directly from the original records. This group is treated 
in Chapter II. 

Much confusion has resulted in the discussion of accidents in 
America from the fact that we have no standard classification. The 
insurance companies demand a report for " every case of bodily injury 
however trivial." Some of the State bureaus have followed the same 
rule. Others place various limitations upon the accidents to be 
reported. New York, for example, prior to October 1, 1910, excluded 
all which did not involve at least five hours of detention from work. 
In other States the excluded cases are those causing disability of 
under one, two, or three weeks. Frequently in the discussions of 
material presented these limitations have not been clearly indicated. 
The result is that it is impossible to determine whether the accidents 
discussed by one bureau are of the same character as those which are 
under discussion by another. For example, comparisons have been 
made between conditions in this country and in Germany, which have 
ignored entirely the fact that the German accident figures include 
no temporary disabilities of 13 weeks and under. 

DISABLING ACCIDENTS. 

It will be necessary to lay repeated emphasis upon the definition of 
disabling accidents. As already pointed. out, the uncertainties of 
classification among those who have discussed American accidents 
are so great that even by the closest study it is difficult to ascertain 
whether their results are comparable. This report deals mainly with 
disabling accidents, namely, those causing a disability of one day or 
more. The much larger number of cases in which the worker is 
either not at all disabled or in which the disability is less than one 
day are classed as nondisabling accidents. Of the bodily injuries 
recorded by insurance companies, at least 60 per cent are in this 
class of nondisabling accidents. These require prompt and skillful 
attention in order that they may not develop into something serious; 
but since they take the worker for a relatively short period from his 
work and do not greatly interfere with the prosecution of the work, 
they are not of very great economic significance. At a later point 
there will be developed the imperative reasons for bestowing careful 
medical and surgical attention upon these minor injuries. 
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DETBBIONATION OF ACCIDENT BATES. 

Prior to the discussion of tables of disabling accidents an explana- 
tion of the methods employed in determining some of their elements 
is necessary. To a computation of accident rates three factois are 
essential: First, the number of accidents; second, the number of 
workers employed; and third, the length of time of their employ- 
ment. To make comparisons from establishment to establishment 
and department to department these factors must be used in such a 
way as to reduce to a common denominator the things to be com- 
pared. Two establishments may each require 500 workers for their 
full operation. If one operates throughout the entire year while 
the other is in operation but eight months, it is evident that a simple 
comparison of the number of employees in each with the number of 
accidents occurring in that year can not give comparable rates. 
The method pursued by the German Imperial Insurance Office for 
securing a basis for comparison is as follows: The different estab- 
lishments are required to report each year the number of ^'man 
days'' for their establishment. A "man day" is one man working 
for one day. If an establishment with 100 men works 250 days out 
of a year it wiU have a total of 25,000 "man days." If different 
departments of the establishment work a different number of days 
the number of "man days" in each department must be determined, 
and the total of these will be the number of days for the plant. 
Having determined in terms of working days the amount of human 
labor in the industrial plants of the Empire, it is necessary to reduce 
these to some common basis. This is done by assuming a working 
year of 300 days. The number of "man days" reported by each 
establishment is divided by 300, the quotient being what the Ger- 
mans call "full-time workers" (VoUarheiter) . For example, in the 
establishment mentioned above with 25,000 "man days," division 
by 300 gives 83 "full-time workers" as equivalent to the 100 workers 
actually employed to operate the plant. Since as a rule plants 
operate somewhat less than the full 300 days, the number of these 
"full-time workers" is usually less than the actual operating force. 
In the somewhat rare cases in which a plant or department operates 
in excess of 300 days the number of "full-time workers" would be 
greater than the operating force in proportion to the excess of oper- 
ating time above 300 days. 

In order to secure in the present report a basis similar to that used 
by the German Imperial Insurance Office, it was necessary to secure 
a statement of the operating force and the number of days in operation 
for each department. It was possible to do this for 75 per cent of 
the workers considered in the report.^ Multiplying the number of 

1 The total number of podtioxis shown Is 210,614. For 158,604 of these it was possible to determine the 
eqnlTalent number of aoo^y workers. 
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workers by the actual number of days during which they were at 
work and dividing this product by 300, we arrive at figures similar to 
those used in Germany. Since such a figure has not been often used 
in the discussion of American data, it is thought better to use the 
somewhat more explicit designation "300-day workers" than to 
transfer the German term. Accordingly this designation is used 
throughout the report. 

The operative force for the year 1910 was determined by taking 
the number of positions shown by the plant pay rolls for a period 
of two weeks in May, 1910. It should be understood that this does 
not mean the number of names on the pay roll. If, as might easily 
happen, several different men occupied a given position during this 
pay-roll period, they are not reported as individuals, but the posi- 
tion is reported. 

The admission of this pay roll as exactly representing the oper- 
ating force is not strictly accurate. The operating force fluctuates 
to a greater or less degree with the activity of the mill. Output 
and employment are closely related. The variation in employment 
for different periods may be determined approximately by com- 
paring the outputs. The table presented below shows the average 
daily output of blast furnaces for 1910, month by month, and the 
portion of pig iron produced which is used in steel works. This 
furnishes a reUable index of the employment of the specified periods 
in blast furnaces and steel works and also indicates something 
regarding activity in rolling mills, since the ingot production of the 
steel works is nearly all rolled immediately. 

AVERAGE DAILY OUTPUT OF BLAST FURNACES IN 1910, BY MONTHS. 
[From Iron Age, January 5, 191 1, page 6.] 



Months. 



Pig Iron 

produc- 

tion. 


Pig Iron 

uaedin 

steel 


works. 


Orott torn. 


OroMtont. 


84.148 


57.200 


85.616 


57.876 


84.459 


56,113 


82.792 


55.663 


77.10a 


U,SS5 


75,518 


51.637 


69.305 


47,183 


67.963 


46.534 


68.542 


47,007 


67,520 


46,794 


63.659 


41,437 


57.252 


35.909 


73,656 


49,548 


4.5 


5.3 



January 

February 

March 

^;:::::::::::::::::;::;::;:::::::::: 

June 

July 

August 

September 

October 

November 

December 

Average for year 

A^'erage per 3'ear below May (per cent), 



It appears from the table that the average daily production, and 
consequently average employment, during the entire year was below 
that of May by 4.5 per cent in blast furnaces and 5.3 per cent in steel 
works. A study of the exact employment figures of six very large 
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composite plants from month to month sliows their number of 
employees in May to have been 34,535. The average for the year 
was 33,124, or 4 per cent below that for May. 

Considering the situation ii\the light of these facts, it is evident 
that the number employed in May was above the average for the 
entire year. The calculated number of 300-day workers is accord- 
ingly slightly greater than the true number, and the rates are corre- 
spondingly depressed. 

It did not seem desirable, however, to attempt the application of 
any correction to the iSgures for two reasons: (1) TTie resulting 
changes would not be of sufficient amount to be of real significance^ 
and no essential relations would be modified by using a correction; 
(2) since all plants are not alike in their condition, a uniform correction 
was likely to introduce as many errors as it would correct. 

The number of 300-day workers was accordingly calculated on the 
basis of the positions shown by the reported pay roll in the manner 
indicated above. It was found that the number of 300-day workers 
thus derived was 92.7 per cent of the working force. 

DISABUNG ACCIDEKTS, BT PLANTS. 

In the following table are shown statistics for disabling accidents 
occurring in 155 plants for which the necessary information for the 
calculation of rates was obtainable. The number of fatal accidents 
included in this table is less than that shown in the general fatality 
table, page 87. This is due to the fact that the information with 
regard to certain plants was imperfect. For example, a number of 
plants were not in operation during the month for which the pay 
roll was requested, and the number of employees was not ascertained. 
Some of these plants, however, made returns for accidents for the 
two years. This makes it possible to include them in some tables, 
but necessarily excludes them from those showing rates. 

ACCIDENTS IN ALL PLANTS REPORTING SUFFICIENT DATA FOR THE DETERMI- 
NATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





Positions 
Shown 


300Kiay 
workers. 


Number of accidents. 


Plant number.! 


Fatal. 


Permap 

nent 

injury. 


Tempo- 
rary dis- 
ability, 
I day and 
over. 


Total. 


1 ; 


207 
189 

2,447 
360 
636 
116 
207 
100 

1,103 
455 


158 
142 

2,348 
438 
481 
141 
198 
90 

1,135 
358 




1 


14 
10 
46 
27 
31 
17 
67 
9 

lao 

24 


15 


2 




10 


3 . 




1 


47 


4 




27 


5 ^ 


4 


4 


39 


6 


17 


7 






57 


8 






9 


9 


1 


9 

1 


130 


10 


25 



1 For data as to departments of plants see Appendix A. 
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ACCIDENTS IN ALL PLANTS REPORTING SUFFICIENT DATA FOR THE DETERMI- 
NATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910-Contlnaed. 





PodtioDa 
shown 


800^7 
workers. 


Number of aoddenta. 


Plant ntimbcr. 


FataL 


Ponnar 

nent 

injury. 


Tempo- 
rare dia- 
ablUty, 
1 day and 
OYor. 


Total. 


11 


187 
496 
209 
739 
63 

793 
679 
438 

1,637 
367 
661 
307 
680 
240 
614 
613 
241 
257 
863 
766 
164 
366 
143 
133 
178 
496 
323 
347 
347 
333 
467 
466 
343 
607 
92 
231 

1,244 
133 
163 
176 
169 
887 
339 
262 
816 

6,342 
827 

6,105 

2,000 

3,768 
378 
288 

1,827 
761 

4,112 
969 

626 

632 

1,287 

893 

376 

716 

736 

211 

667 

2,953 

1894 

1,876 

870 
106 
184 
116 


133 
401 
346 
735 
39 
858 
596 
666 
405 

1,338 
193 
540 
877 
401 
266 
661 
693 
336 
351 
246 
593 
110 
809 
173 
63 
158 
678 
393 
327 
302 
222 
656 
452 
236 
600 
84 
172 

1,200 
J30 
127 
130 
135 
790 
300 
85 
325 

6,461 
421 

6,137 

1048 

3,503 
318 
248 

1,669 
487 

4,185 
886 

8,109 
543 
851 
469 

1,098 
806 
288 
525 
471 
197 
517 

3,907 

1,272 

1,660 

'290 

90 

138 

100 






14 

307 

81 

17 

8 

139 

104 

84 

19 

76 

58 

38 

30 

91 

35 

76 

76 

33 

41 

307 

55 

120 

29 

19 

38 

13 

42 

16 

64 

47 

61 

95 

131 

18 

19 

8 

24 

111 

45 

9 

10 

53 

91 

24 

14 

66 

1,713 

116 

862 

240 

624 

88 

92 

605 

213 

1,157 

276 

79 
316 
197 
430 
313 
143 
186 
203 

39 
154 
866 
649 
794 
456 
110 

19 

29 


14 


12 


1 


9 


217 


13 


81 


14 




2 


19 


16 




8 


16 


4 
1 
1 


3 

4 
8 

1 


146 


17 


109 


18 


88 


19 


30 


20 


1 


77 


21 




58 


22 




1 


39 


23 


2 


83 


24 


1 


93 


25 




85 


26 




3 
1 


79 


27 




77 


28 




23 


29 


1 


2 
3 

1 


44 


30 


809 


81 




56 


82 


2 

1 
1 


123 


83 


3 

1 
1 


83 


34 


31 


86, 


39 


86 




13 


37 


1 
4 
1 




43 


38 




30 


89 


8 

1 
4 


08 


40 


48 


41 




56 


42 


1 
1 


96 


48 


2 


134 


44 


18 


46 




1 


20 


46 




8 


47 


1 

1 


3' 


25 


48 


116 


49 


46 


60 


1 




10 


61 


2 
2 
2 

1 


12 


£2 




65 
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93 


64 


1 


26 


66 


14 


66 




4 
14 

2 
16 

2 

1 


70 


67 


4 


1,731 
118 


68 


69 


4 


881 


60 


242 


61 


10 
1 
1 
2 
2 

11 
3 

19 


636 


62 


89 


88 




93 


64 




607 


86 




216 


66 


5 

1 
7 


1,173 
280 


67 


68 


2,116 
79 


69 


70 


3 
1 


1 


819 


71 


198 


72 




430 


73 






818 


74 






143 


76 






186 


76 


1 




204 


77 




89 


78 


1 

11 
2 
8 
8 
1 




166 


79 


8 

1 
1 
3 

1 


870 


80 


662 


81 


798 


82 


461 


88 


112 


84 


19 


18 






29 


aow ^ 




1 


T 28 
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ACCIDENTS IN ALL PLANTS REPORTING SUFFICIENT DATA FOR THE DETERMI- 
NATION OF aOO-DAY WORKERS, YEAR ENDING JUNE 30, 1910-Concluded. 





Positions 
shown 


300^y 
workers. 


Number of accidents. 


Plant number. 


Fatal. 


Permap 

nent 

inJmy. 


Tempo- 
rary dls- 
abUlty, 
1 day and 
over. 


Total. 


87 


52 

1,319 
866 
422 

1,054 
125 
102 
116 
201 
118 
42 
602 

4,061 
160 

2,637 

1,181 

7,542 

6,560 
956 

1,136 
108 
663 

1,112 
133 
94 
583 
376 
638 
720 

5,382 
357 
227 
844 

1,215 
721 

2,407 
229 
617 
650 
240 

1,130 

''^ 

172 

1,272 
10,163 

6,701 

2,425 
424 
214 
102 

4,208 
347 
510 
62 
331 
219 
954 

1,396 
174 
623 
630 
124 

1,021 
236 

1,098 

293 

106 

97 


28 

1,364 

910 

502 

905 

106 

98 

102 

139 

69 

24 

319 

4,131 

173 

2,348 

1,084 

7642 

6,225 

690 

1,106 

131 

710 

806 

133 

96 

409 

289 

439 

876 

5,572 

297 

186 

647 

975 

695 

2,596 

168 

640 

689 

202 

1,131 

903 

252 

209 

1,170 

9,726 

6,833 

1,827 

311 

220 

121 

3,369 

340 

532 

185 
782 
1,491 
180 
620 
583 
114 
825 
218 
936 
292 
69 
92 






18 
156 
175 
122 
248 
48 
24 
40 
84 
51 
15 
151 

548 

238 

1,270 

969 

172 

226 

35 

70 

95 

22 

7 

211 

57 

138 

259 

1,255 

19 

23 

32 

106 

132 

417 

47 

11 

56 

37 

478 

218 

61 

27 

374 

5,095 

1,941 

156 

58 

49 

14 

654 

92 

76 

2 

21 

72 

46 

589 

83 

100 

43 

is 

90 
31 
58 
71 

1 
4 


18 


88 


4 
1 


8 
1 

1 
3 
1 
2 


168 


89 


177 


90i 


123 


91 


2 

1 


253 


02 


50 


g3 


26 


94 




40 


05 


1 


1 


86 


96 


51 


07 






15 


98 




2 
10 


153 


99 


7 


29 


100 


101 


5 
1 

12 
20 

1 
5 

1 


4 
2 
5 
11 

4 
5 


557 


102 


241 


103 


1,287 

1,000 

177 


104 


105 


106 


236 


107 


36 


108 


2 
3 


72 


109 


1 
1 


99 


110 


23 


Ill 




7 


112 


1 


3 

1 

6 

3 

58 


215 


113 


58 


114 




144 


115 




262 


116 


22 


1,335 


117 


19 


118 


2 
2 




26 


119 


4 
7 
2 
8 
2 


38 


120 


113 


121 


I 
2 


135 


122 


427 


123 


49 


124 




11 


125 






60 


126 




38 


127 


1 


481 


128 


222 


129 


2 
1 


64 


130 


28 


131 


3 
25 
25 

7 


377 


132 


24 

14 

4 


5,144 
1,980 


133 


134 


'l67 


135 ', 


58 


136 




1 


50 


137 




14 


138 


11 


14 

3 


679 


139 


05 


140 




76 


141 






2 


142 




2 

1 
4 
5 


28 


143 




73 


144* 




50 


145 


7 
1 


601 


146 


84 


147 




100 


148 






43 


149 






16 


150 




1 


91 


151 


1 


32 


162 


1 
1 


59 


163 




72 


164 




1 


165 






4 










TotaL 


1158,604 


146,979 


274 
1.88 


400 
2.72 


35,364 
240.0 


36,038 


Rate per 1,000 300-day workers.... 


245.2 



1 The total plants covered by the investigation showed for 1910 210,614 poeitians on their payrolls. 
Of these positions 75 per cent were in the 155 plants here reported. ^^ ^ ^ ^T ^ 
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The operating force shown in this table is 158,604, and the number of 
300-day workers is 146,979. The table includes as follows: (1) All 
plants of the United States Steel Corporation coming within the scope 
of the investigation which were in operation in May, 1910; (2) all the 
large independent companies with the exception of three; and (3) 
smaller companies to the number of 93. The necessity for the exclusion 
of some of the companies requires brief explanation. Of the three 
large independent companies omitted, the Bethlehem Steel Company * 
had been the subject of a report by the Bureau of Labor prior to the 
beginning of the present investigation. It was not, therefore, included 
in this study, except its provisions for the safeguarding of its workmen 
and care of the injured. One company did not submit any data. The 
data from the third were imperfect in a way which made them of no 
use for the purposes of this table. 

The smaller plants not here included numbered 175. The reports 
from these companies were incomplete at some point and while sat- 
isfactory for some purposes could not be used in a general table 
requiring information complete at all points. 

If any plant showed a percentage of cases terminating in the first 
week markedly under 40 per cent, it was not included. The reason for 
adopting this rule should be stated in detail. For plants having 
65,147* 300-day workers the number of disabilities terminating in 
successive weeks was accurately known. Approximately 51 per 
cent terminated in the first week, 23 per cent in the second, 10 per 
cent in the third, 5 per cent in the fourth, 4 per cent in the fifth, and 
6 per cent extended over 5 weeks. In no case did the percentage 
terminating in the first. week fall below 45 per cent. It appeared 
clear from this that with complete reporting the number terminating 
in the first week would constitute from 40 to 50 per cent in this 
industry. Any marked decline of the disabilities terminating in the 
first week below the lower limit woxild suggest that some of the 
shorter disabilities were not reported. 

In the case of the large company excluded as being imperfect in its 
records, the disabilities terminating in the first week as reported were 
but 20 per cent of all reported. An examination of the methods of 
recording confirmed the conclusion suggested by the percentages. 
In the plant in question three independent records are kept: Hospital 
record, a claims department record, and an emergency-room record. 
Many of the short-period disabilities are recorded only in the emergency 
room. Not being considered sufficiently serious to require hospital 
attention or to be of interest in the claims department, they are not 
recorded by either of these. The record submitted to the bureau was 
that of the claims department and did not contain the shorter disa- 

1 Rei>ort on Strike at Bethlehem Steel Works, South Bethlehem, Fa., 1910, Senate Document No. 621, 
61st Congress, 2d session. 
*8eep.60. 
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bilities whose record was to be found only in the emergency room. 
In some plants pursuing a similar method emergency treatments are 
not recorded. 

The facts disclosed in this examination appear to warrant the 
conclusion that under normal conditions in this industry 40 to 50 per 
cent of all temporary disabilities terminate in the first week. If the 
percentage is belpw this the r«cord should be regarded as imperfect, 
in the absence of definite evidence from other sources of its com- 
pleteness. 

The accident rates per 1,000 300-day workers shown by this table 
are as follows: Fatal, 1.86; permanent injury, 2.72; temporary dis- 
ability, one day or over, 240.6; total, 245.2. This table may be 
accepted as showing approximately the conditions in 1910 in the entire 
group of plants under consideration. It covers blast furnaces, steel 
works, rolling mills, and steel foundries. Each plant included in the 
table has at least one of the departments, while a considerable num- 
ber of the plants have all the departments. 

In volumes I and II of this report, dealing with hours and wages, the 
plants of the country are arranged in certain geographical districts. 
These districts are as follows: The "New England" district, includ- 
ing the New England States and the eastern and central part of the 
State of New York; the " Eastern '^ district, including New Jersey, 
eastern and central Pennsylvania, Delaware, and Maryland; the 
"Pittsburgh" district, including western Pennsylvania, northern 
West Virginia, and eastern Ohio; the "Great Lakes and Middle 
West" district, including the plants about Buffalo, those adjacent 
to the Great Lakes — Cleveland, Toledo, Chicago, etc. — with a few 
scattered plants lying westward as far as Colorado; the "Southern" 
district, including southern Ohio and all southern States except 
Maryland; the "Pacific coast" district, including a few plants in 
Washington, Oregon, and California. 

The table under consideration represents each of these districts in 
about the same proportion as the tables of the report on hours and 
wages, the Eastern and Southern districts being somewhat deficient. 
In the Southern district there are a very considerable number of small 
isolated blast furnaces. These without exception keep very imper- 
fect records of their accidents and so were unable to respond satis- 
factorily to the request for data. 

It should be noted in passing that in the preceding table the number 
of positions on the pay roll is shown for each plant. It was not 
thought necessary to include this item in all the tables presented. 
It seemed desirable to include it in this general table in order to illus- 
trate the relation already explained as existing between the positions 
shown by the pay roll and the number of 300-day workers. All rates 
are calculated on the basis of 300-day workers. 
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DISABUNG ACCIDEKTS, BT DEPABTMEKTS OF PLANTS. 

The following tables present the reported facts with regard to the 
accidents in the individual departments. They include in each 
department all for which it was possible to determine the number of 
300-day workers. For purposes of comparison the number of posi- 
tions shown on the pay roll is included in these tables. As already 
explained; the number of 300-day workers is usually somewhat less 
than the number of operating positions. Wherever the number is 
greater it indicates that the plant was in operation in excess of 300 
days. This condition naturally occurs more frequently in blast 
furnaces than in the other departments, the average time in operation 
for all blast furnaces reported in this investigation being 308 days 
for the year 1910. If it is desired for any purpose to determine the 
number of days in operation for an individual plant or for the aggre- 
gate of the plants, it may be done by multiplying the number of 300- 
day workers shown by 300 and dividing the result by the number of 
positions shown on the pay roU. 

BLAST FURNACES. 

The following table shows for blast furnaces the number of 300-day 
workers, together with the number of accidents which occurred dur- 
ing the year, classified according to whether they were fatal or caused 
permanent injury or temporary disability: 

ACCmENTS m BLAST FURNACES REPORTXNQ SUFFICIENT DATA FOR DETERMINA- 
TION or 300.DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





Positions 
shown 


SOO-day 
workon. 


Number of accidents. 


Plant number. 


Fatal. 


Permap 

nent 

injury. 


Tempo- 
rary ois- 
abiUty, 
1 day and 
over. 


Total. 


4 


360 
64 
116 
307 
240 
154 
356 
142 
132 
173 
495 
322 
457 
456 
231 
163 
350 
400 
121 
754 
378 
288 
161 
176 
392 
308 
1,005 
286 
417 
8» 


438 
61 
141 
373 
266 
110 
369 
172 
62 
158 
578 
392 
556 
452 
172 
127 
272 
354 
49 
817 
818 
248 
146 
117 
365 
841 
1,213 
200 
448 
S73 






27 


27 


6 




3 


8 


6 




17 
30 
35 

120 
29 
19 
38 
13 
42 
16 
95 

131 
24 
9 

162 

165 
44 

192 
88 
92 

161 
56 

196 
89 

207 
51 

150 
^284 


17 


23 


2 




32 


25 




35 


32 


2 

1 
1 




122 


33 


3 

1 
1 


83 


34 


21 


35 


89 


36 : 




13 


37 


1 
4 

1 
1 

1 
1 
1 




43 


38 




20 


42 




96 


43 


2 


134 


47 


25 


60 




10 


67 


2 
2 

1 


165 


69 


167 


60 




45 


61 


4 
1 
1 
1 
1 
1 


196 


62 




89 


63 




93 


64 




162 


65 




57 


66 




199 


67 


1 
2 


90 


68 


2 


211 


76 


51 


79 


1 
2 


1 
1 


152 


•D J 


, 387 
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ACCIDENTS IN BLAST FUBNACES BEPOBTINO SUFFICIENT DATA FOR DETEBMI- 
NATION OF 300.DAY WORKERS, YJIAR ENDING JUNE 30, IWO-Conduded. 





Positions 
shown 


30(May 
workers. 


Number of accidents. 


Plant number. 


FataL 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
abiUty, 
1 day and 
over. 


Total. 


81 


376 
166 
227 
164 
422 
100 
516 
160 
308 
106 
1,188 
478 
108 
663 
133 
94 
720 
523 
227 
288 
172 
771 
899 
214 
102 
193 
248 


346 
157 
269 
196 
502 

40 
511 
173 
307 

86 
1,298 
416 
131 
710 
133 

96 
876 
649 
186 
252 
209 
783 
1,013 
220 
121 
148 
288 


1 


1 


252 
69 
41 
47 
122 
18 
122 
29 
49 
31 
196 
115 
36 
70 
22 
7 
259 
125 
23 
61 
27 
385 
107 
49 
14 
42 
86 


264 


82 


60 


08 




2 


43 


88 




47 


90 




1 


123 


91 .• 


2 
2 


20 


99 


2 


126 


100 


20 


101 


1 
1 
3 
3 

1 




50 


102 




32 


103 


1 


200 


104 


118 


107 




36 


108 


2 


72 


110 


1 


23 


Ill 




7 


116 




8 

1 


262 


116..^ 


6 
2 
2 

1 
2 
3 


131 


118 


25 


129 


1 


64 


130 


28 


132 


5 
8 

1 


302 


133 


118 


136 


50 


137 




14 


138 






42 


145 




2 


88 








Total ' 


19,097 


19,604 


60 
3.06 


50 
2.55 


4,937 
251.8 


5,047 


Rate per 1,000 300-day workers 


257.4 











In Volume I of this report, relating to wages and hours of labor, 
the fact that blast furnaces must operate continuously has been dis- 
cussed. As above stated the blast furnaces presented in this report 
operated on the average 308 days for the year under consideration. 
In only one other department, open-hearth steel works, is the average 
operating period in excess of 300 days, and there only slightly. This 
relation is worth calling attention to because from the fact of continu- 
ous operation a slightly exaggerated idea of the working year of blast 
furnace employees might easily be obtained. Aside from the facts 
conveyed by the detailed presentation of the table, it is desirable to 
note that if the plants be divided into two groups on the basis of 
size, those having 500 employees or less in one group and those having 
over 500 in the other, the general rate for the group of smaller plants 
is definitely higher than that for the larger plants. The plants with 
500 300-day workers or less have a total of 10,198 such workers and 
3,077 accidents, making the accident rate 301.7 per 1,000. The 
plants having over 500 300-day workers aggregate 9,406 such workers, 
the accidents number 1,970, and the rate is 209.4. 

This is true in spite of the fact that some of the larger plants have 
very unsatisfactory conditions. The explanation of this higher rate 
in the smaller plants falls under two heads: First, in these smaller 
plants the older methods of operation, involving the carryii^ of the 
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ore and other raw materials from the stock piles to the furnace in 
barrows and their handling at the top of the furnace by ''top fillers/' 
are still in use. These methods are likely to cause an increased 
number of accidents in two ways: (1) The number of men necessary 
to carry on the operations is much greater, and (2) the exposure of the 
individual man to falling objects, asphyxiating gas, and unexpected 
explosions is also greater. Second, the smaller plants have not yet 
been reached and influenced in the same degree as have the larger 
ones by the safety movement. Their small size and the consequent 
small number of accidents have tended to obscure the fact that their 
rate is very high. It has already been pointed out that a judgment 
foimded upon the accident rate for a single year is open to serious 
question, but the showing of the smaller plants of a tendency toward 
higher rates from plant to plant indicates the need of more effective 
safety measures in such plants. 

BESSEMER STEEL WORKS. 

In the following table are presented the data for disabling accidents 
occurring in Bessemer steel works : 

ACCIDENTS IN BESSEMER STEEL WORKS REPORTING SUFFICIENT DATA FOR DETER- 
MINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





Positions 
shown 


300Hiay 
workers. 


Number of accidents. 


Plant number. 


Fatal. 


Permap 

nent 
injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


Total. 


ftl . 


357 
195 
178 
204 
275 
201 
282 
199 
216 
269 
351 
363 
418 
395 
133 


273 
165 
114 
112 
238 
182 
268 
193 
207 
270 
338 
432 
346 
393 
137 


1 
1 
1 
1 
2 




61 
53 
61 
91 

117 
90 

106 
74 
51 
86 
89 

104 

384 
65 
93 


62 


67 




54 


68 




62 


76 




92 


79 


1 


120 


80 


90 


81 


1 




107 


89 


1 
2 


75 


91 




53 


101 


1 
1 
3 
1 
1 
2 


87 


103 


1 
3 
2 
1 


91 


116 


110 


132 


387 


138 


67 


145 


95 








Total 


4,036 


3,668 


16 
4.36 


11 
3.00 


1,525 
415.8 


1,552 
423 1 


RateDer 1.000 











In the discussion of fatal accidents the two principal forms of 
steel making — the Bessemer process and the open-hearth process — 
are not separated. The number of Bessemer plants and the number 
employed therein are in each case very much smaller than the num- 
bers for the open hearth plants. While for general purposes it has 
been desirable to combine these plants under the heading *' steel 
works/' the hazards are sufficiently different to warrant the presenta- 
tion of individual tables. The rates in Bessemer steel works are the 
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highest found anywhere in the industry, except that the switchmen 
in the yard department have a higher fataUty rate than any single 
occupation in Bessemer steel making. The conditions productive of 
excessive hazard in these works are presented at greater length else- 
where/ but it is proper to summarize them here. First, the throwing 
of large masses of scrap into the converter causes risk, in the absence 
of special safeguards, that these masses will fall to the floor below 
and inflict serious injury. Second, the shower of sparks constantly 
issuing from the converter during a *'blow" frequently causes minor 
bums and occasionally more severe bums. Third, in the operation 
of the hot metal ladles the occurrence of a ^'spilP' has been more or 
less frequent, endangering those who work upon the floor of the con- 
verter. Fourth, the explosions due to the presence of small quantities 
of moisture have been frequent and in a good many cases disastrous. 

OPEN-HEARTH STEEL WORKS. 

The next table relates to disabUng accidents occurring in open- 
hearth steel works: 

ACCIDENTS IN OPEN-HEARTH STEEL WORKS REPORTING SUFFICIENT DATA FOR 
DETERMINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 



' 


Positions 
shown 


300Klay 
workers. 




Number of accidents 




Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


Total. 


5 


82 
69 
116 
159 
280 
47 
59 
87 
119 
40 
134 

IS 
63 

347 

121 

875 

1,514 

326 

281 

100 

271 

59 

92 

332 

804 

733 

452 

166 

405 

487 

157 

200 


59 

61 

120 

118 

290 

39 

70 

103 

122 

36 

145 

13 

35 

344 

79 

887 

1,509 

324 

300 

69 

276 

60 

92 

343 

828 

613 

545 

157 

408 

593 

157 

222 


1 


1 


7 

5 

32 

18 

37 

8 

2 

13 

11 

6 

21 

5 

1 

136 

57 

285 

507 

158 

71 

39 

49 

15 

61 

107 

191 

311 

135 

9 

161 

480 

49 

12 


9 


9 


5 


12 




3 
2 


35 


16 . 


2 

1 


22 


17 


38 


24 




8 


26 




2 


4 


27 . 




13 


29 






11 


31. 






6 


39 




1 


22 


49 




5 


53 






1 


64 


i 




137 


65 




57 


66 


3 
3 
2 

1 
1 
2 


2 
2 

1 


290 


68 


512 


79 


161 


82 


72 


83 


I 


41 


88 


54 


89 


15 


91 




1 
2 


62 


99 




109 


103 


1 
7 

1 


192 


104 


3 
6 


321 


116 


142 


120 ::::!:::.::::::: :.:.:.:.: 


9 


131 




3 
3 
2 


164 


132 


2 
2 


485 


134 


53 


140 


12 










Total 


8,983 


9,017 


30 
3.33 


38 
4.21 


2,999 
332.6 


3,067 


Rate per 1,000 300-day workers 


340.1 











1 See pp. 226 to 229. 
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The combined rate for open hearth and Bessemer is the highest 
fomid in the industry. When presented separately each is higher 
than the other departments; the Bessemer much higher, the open 
hearth by a decided margin. This high proportion in these particu- 
larly characteristic departments of the industry is evidence that steel 
mills have problems peculiarly their own. In a table on page 146 
it appears that in such works 68 per cent of the injuries are related 
to the special processes. 

A careful study ^ of fatal accidents in the iron and steel industry 
ia Allegheny County, Pa., shows that for that group of accidents only 
19 per cent were due to characteristic operations. This has some- 
times been regarded as showing that steel-mill dangers are much 
like those of other industries. This conclusion must be much modi- 
fied when the whole problem is taken into consideration. Not less 
than 42 per cent of all disabling accidents in the iron and steel indus- 
try are in connection with the special dangers.' When loss of time is 
considered the characteristic operations become still more important.* 

The conclusion drawn from these conditions in open hearth and 
Bessemer steel works by many steel men, namely, that their indus- 
try was so different from others that effective effort in the reduction 
of accidents was impossible, is shown to be untenable.* 

A comparison between large and small plants in steel making in 
the above tables will not show the same degree of contrast that is 
shown in the blast furnaces. There is, however, sufficient indication 
of a higher rate in the smaller plants to suggest that the adoption of 
mechanical methods as seen in the larger establishments has had the 
same influence here as in the blast furnaces. 

PUDDLING. 

The next table shows the number of disabling accidents of each 
class occurring in the puddling departments: 

ACCIDENTS IN PUDDLING FOR PLANTS REPORTING SUmCIENT DATA FOR DETER- 
MINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30. 1910. 





Positions 
shown 


300Hiay 
workers. 


Number of accidents. 


Plant number. 


FataL 


Perma- 
nent 
injury. 


Tempo- 
rary dls- 
ablUty, 
1 day and 
over. 


Total. 


1 


42 
52 
84 
9 
187 
121 
130 
275 
42 
152 
170 
123 


35 
29 
56 
8 
151 
100 
115 
193 
33 
173 
199 
147 










15 






8 
6 
4 

15 
2 
9 

10 
2 
8 
2 
6 


3 


21 






6 


62 






4 


105 






15 


112 






2 


114 






Q 


138 






10 


141 






2 


147 






3 


148 






2 


150 






6 










Total 


1,387 


1,239 






62 
50.0 


62 


Rate per 1,000 300-day workers 






50.0 















1 Eastman, Work Accidents and the Law, p. 72. * See p. 146. 



* See pp. 58 and 50. ^Seep. 57. 
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This process is the oldest of the purification methods by which 
iron is produced. While the occupation is an exceedingly laborious 
one, its hazards are not very great. Much difficulty was experienced 
in treating the puddling department in view of the fact that the pay- 
ments of workers are so largely on a contract basis. The employer 
makes a contract with a chief puddler to produce iron at a certain 
rate per ton. The contracting puddler then hires his own assistants 
and the amount paid to them is often unknown to the employer. 
This method of procedure rendered the determination of the operat- 
ing positions difficult and uncertain. The plants included in the 
table were all for which a determination was possible. The table 
does not; therefore, represent at all completely the industry of pro- 
ducing puddled iron. In the detailed table of fataUties by occupa- 
tion two puddlers appear as having lost their Uves in the course of 
the year. It is accordingly appropriate to explain that they are 
not included in this table, because the plant in which the accident 
occurred did not furnish complete data ajid because the records dis- 
closed that the death of the puddlers was due to the explosion of an 
adjacent boiler and not to an incident of their proper occupation. 

ROLLING MILLS. 

The table which follows relates to accidents in mechanically oper- 
ated and in hand-operated rolling mills: 

▲OOIDENTS IN ROLLING MILLS REPORTINO BUPnaENT DATA FOR DETERMINA. 
TION OF 300-DAY WORKERS. YEAR ENDING JUNE 80, 1910. 



BfBCHANICAL 


OPEBATIOlf. 










Positions 
shown 


aoOKlay 
workars. 


Nnmberoraoddants. 


Plant number. 


Fatal. 


Perma- 
nent 
li^ury. 


Tempo- 
rary dla- 
abfutjr. 
1 day and 
over. 


Total. 


6 


02 
160 
188 
22 
22 
37 
44 
134 
625 
281 
60 
388 
130 

377 
122 

03 
377 
166 
195 
845 
124 

79 
183 
676 
261 
564 
2,054 

»•« 


38 

113 

60 

7 

30 

32 

30 

06 

500 

205 

35 

389 

100 

1,064 

274 

78 

50 

364 

134 

187 

297 

119 

77 

181 

592 

262 

629 

1,061 






1 

26 

32 

3 

5 


1 


12 




i 


27 


17 




33 


24 






2 


27 






5 


28 






3 


19 




1 


1 


30 


1 
1 


10 
121 
107 
18 
136 
57 
705 
76 
60 
31 
118 
58 
116 
140 
15 
12 
55 
829 
08 
123 
373 
223 
23 
368 
3 


30 


61 




122 


04 




107 


66 


1 
1 
2 
1 
1 




10 


66 


1 


138 


67 


50 


68 


3 

1 


700 


70 


78 


n::::;:;:;::::::::::::::::::::::::;;:::;;: 


50 


76 






31 


70 


2 




130 


80 




58 


81 






116 


82 




1 


141 


88 




15 


80 






13 


01 






55 


90 


1 

1 


2 

1 
1 
2 
3 


333 


101 


100 


102 


124 


103 


8 
3 


378 


104 


229 


106 


23 


116 


4 


31 


808 


UO 


3 
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ACCIDENTS IN ROLLING MILLS REPORTING SUFFICIENT DATA FOR DBTBRMINAp 
TION OF 300-DAY WORKERS. YEAR ENDING JUNE 30. 1010-<k>ncladed. 

MECHANICAL OPEBATION-Conclnded. 





PosiUons 
■hown 


SOO^y 
workers. 


Number of accidents. 


Plant number. 


FataL 


Perma- 
nent 
Injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


Total. 


131 


523 

1,597 

89 

100 


445 

1,371 

85 

103 






126 

539 
4 
21 


126 


132 * 


3 


3 


sS 


134 


4 


145 


3 




24 








Total 


14,038 


13,566 


28 
2.06 


40 
2.95 


4,131 
304.6 


4,199 


Rate per 1,000 300-day workers 


809.6 











HAND OPERATION. 



1 ... 


143 
117 
114 
100 
116 

40 
103 
106 

79 
229 
153 
137 
261 

92 
143 

78 

80 

71 
432 

65 
409 
384 
308 
636 
436 
264 
435 
150 
351 

82 

83 
147 
105 
134 
116 

52 
194 
118 
125 
102 
116 
201 
118 

42 
154 
533 
236 
672 
235 

98 
186 
197 
164 

99 
115 
1,332 
111 
103 

66 
351 
174 
219 


108 

88 

98 

00 

93 

29 

81 

79 

55 

211 

138 

74 

180 

84 

110 

51 

65 

42 

420 

63 

336 

366 

241 

543 

393 

202 

308 

145 

307 

65 

80 

115 

90 

128 

100 

28 

162 

101 

106 

98 

102 

139 

60 

24 

120 

384 

154 

487 

149 

76 

119 

191 

166 

76 

70 

1,317 

81 

102 

64 

363 

180 

180 




1 


13 
7 

27 



2 

21 

38 

22 

3 

26 

7 

3 

10 

8 

1 

7 

4 

15 

165 

24 

57 

114 

87 

328 

189 

117 

123 

21 

117 

30 

32 

46 

19 

29 

27 

18 

29 

63 

48 

24 

40 

84 

51 

15 

43 

53 

100 

59 

66 

27 

64 

56 

11 

2 

18 

908 

12 

16 

5 

164 

83 

65 


14 


2 




7 


7 






27 


8 






9 


10 






2 


12 






21 


21 ... 






88 


24 




1 


33 


26 




8 


27 






26 


40 




1 


8 


41 




8 


44 






10 


46 






8 


51 






1 


52 






7 


54 




1 


6 


65 




U 


66 




1 


166 


68 




24 


69 






67 


70 


1 




116 


71 




87 


72 






328 


73 » 






180 


74 






117 


75 






123 


77 






21 


78 






117 


80 : 






30 


82 






32 


83 






46 


84 






10 


85 






29 


86 




1 


28 


87 




13 


88 




1 


80 


91 




63 


92 


1 


1 
2 


60 


93 


36 


94 




40 


95 


1 


1 


M 


96 


61 


97 






19 


98 




2 


45 


101 


1 


64 


105 




100 


109 


1 


1 
2 


61 


112 


68 


113 




27 


115 




3 
3 


67 


116 




59 


117 




11 


119 






2 


120 




1 

4 


10 


132 


2 


914 


135 


13 


138 


3 




10 


140 




5 


145 




1 


166 


146 


1 


84 


147 




66 










Total 


12,823 


10,675 


11 
1.03 


28 
2.62 


1^ 


3,911 


Rate per 1,000 300-day workers 


866.4 
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The separation of the rolling mills into two groups, mechanically 
operated and hand operated, was made because of the belief that the 
hazards in the two cases were quite distinctly different and should; 
if possible, be made evident. For purposes of comparison, the rates 
in the two tables are here brought together. They are: Mechanically 
operated — ^fatal accidents, 2.06 per 1,000 300-day workers; permanent 
injury, 2.95; temporary disability, 1 day or over, 304.5; total, 309.6. 
Hand operated — ^fatal accidents, 1.03 per 1,000 300-day workers; per- 
manent injury, 2.62; temporary disability, 362.7; total, 366.4. Sim- 
ple inspection of these rates indicates the nature of the difference 
known to exist in these two classes of mills. For fatality and per- 
manent injury the mechanical mills show the higher rate — in fatalities 
very pronouncedly higher. In the temporary disabilities the hand- 
operated mills show a considerably higher rate. The explanation of 
this difference is in the nature of titie apparatus and the character of 
the material handled. If a man is caught in one of the moving parts 
of the mechanically operated mill, severe or fatal injury is more likely 
to be the result than in the hand operated mill. On the other hand, 
where the men themselves handle the heated billets and manage with 
tongs and hocks the material as it is rolled, their risk of temporary 
disablement by bums and similar injury is decidedly greater. It may 
be noted further that reduction of accidents is more prompt in the 
mechanical miUs. The dangers of unprotected gears, of absence of 
means for crossing the roll tables, and of unprotected spindles are 
easily provided against. On the other hand, the danger of a man 
who actually handles the metal at the rolls has perhaps increased 
rather than diminished in recent years. The speed of the rolls is 
greater, and he must be both quicker and more accurate than the man 
occupying the same position in former times. The only remedies 
apparent for this higher hazard are the more careful selection of men 
and the more liberal use of ''spell hands." This statement applies, 
of course, to the mills where direct handling of the metal by the roll 
hands is now and probably for a long time will continue to be neces- 
sary. Constantly with the development of the industry mills are 
being transferred to the mechanically operated division and in this 
way the general hazard of the production of rolled material is being 
constantly lessened. 
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HEOHANICAL DEPABTMENTS. 

The number of disabling accidents of each class occurring in 
mechanical departments are shown in the table which follows; 

ACCIDENTS IN MECHANICAL DEPARTMENTS FOR PLANTS REPORTING SUFFICIENT 
DATA FOR DETERMINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30. 1910. 





PodtloDS 
shown 


300^7 
worken. 


Number of accidents. 


Plant numbflr. 


Fatal. 


Penna- 

nent 

injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


Total. 


1 


22 
111 
83 
67 
82 
31 
600 
9 
88 
78 
76 
9 
79 
48 

l.OlT 

400 

132 

1,104 

158 

934 

40 

124 

60 

117 

92 

£2 

64 

88 

772 

246 

254 

380 

259 

1,275 

574 

245 

1,255 

1,945 

105 

85 

74 

20 

39 

927 

133 

105 

138 

66 

131 

2,827 

711 

254 


15 

84 

85 

45 

67 

26 

454 

-7 

69 

70 

72 

7 

61 

46 

15 

943 

852 

84 

1,089 

127 

934 

33 

90 

45 

100 

83 

40 

40 

32 

780 

206 

240 

370 

272 

1,296 

504 

225 

1,260 

1.888 

76 

61 

52 

22 

29 

924 

107 

110 

147 

50 

121 

2,704 

507 

271 






21 

12 
13 




5 


1 






9 






10 








16 








17 








20 








a 








24 








26 




1 
1 


22 


27 






29 






31 






IS 


89 




1 


14 


44. 






(U 


1 


1 


83 
82 
20 

196 
30 

229 
2 
33 
15 
15 
19 
22 
10 
4 

152 
41 

136 
67 
27 

377 
93 
33 

107 

152 
16 
15 
93 
7 
12 

103 

9 
46 
11 
37 
1,397 

191 

103 


85 


64. 


83 


65 






90 


66 


2 




198 


67 




30 


68 


2 




231 


69 




2 


70 


1 




84 


71 




15 


73 






15 


78 






19 


74 






22 


76 






10 


78. , 






4 


79 


1 




153 


80 




41 


81 


1 
1 
1 
1 
1 




137 


82 4 




68 


89 




28 


99 


4 
1 
1 


382 


101 


05 


102 


34 


103 


1 


108 


104 


2 
1 


154 


105 


1 


18 


100 


15 


112 


1 


1 


95 


113 


7 


114 






12 


116 


2 


» 


114 


120 


9 


121 






9 


127 






46 


128 






11 


131 






37 


132 


3 
2 


7 


1,407 
193 


138 


145 


1 


104 








Total 


18,551 


17,421 


23 
1.32 


31 
1.78 


4,093 
234.9 


4 147 


Bate per 1,000 SOO^ay workers 


238.0 











The conditions disclosed by this table are of such a varied nature 
that the general rates are probably less significant than in any of the 
other departments. The mechanics in a steel plant have such a wide 
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range of occupation and carry on their work under such different con- 
ditions that to group them together may not seem strictly appro- 
priate. It has not been possible in any considerable number of cases 
to isolate individual occupations and determine the question of their 
hazard. Those mechanics engaged in making repairs are subjected 
to the greater risk. A very considerable number of these accidents 
are not simply those of the occupation, but are such as arise from 
the unexpected starting of machinery, or from the work of others in 
the vicinity, or from such accidents as the leakage of gas into the 
space where the work is being done. The rates, therefore, shown for 
these mechanical occupations are undoubtedly higher than would 
be shown by the same occupations in other industries. The mechanic 
in the steel works must many times encounter not only the natural 
hazard of his occupation but a special hazard incident to the place 
where he does his work. To what extent these special hazards affect 
the situation it is not possible from the material at hand exactly to 
determine. 

TABDS. 

The following table presents the information regarding accidents 
ID yards: 

ACCn>ENTB IN YARDS REPORTINO SUFFICIENT DATA FOB DETERMINATION OP 
300-DAY WORKERS, YEAR ENDINO JUNE 30, 1910. 





POSltiODS 

shown 
on Bay 
roBa. 


300<la7 
workffs. 


Number of tfiddenta. 


Plant numbar. 


Fatal. 


Perma- 
nent 
i^lury. 


Tempo- 
rary dia- 
ablUty, 
Idayand 
over. 


Total. 


2 . 


25 

204 

42 

109 

89 

164 

200 

52 

54 

90 

119 

873 

Id 

45 

475 

412 

100 

533 

96 

1,361 

102 

157 

108 

351 

288 

60 

18 

151 

558 

268 

126 


19 

222 

43 

86 

32 

137 

151 

41 

37 

89 

117 

289 

15 

81 

442 

863 

64 

526 

77 

'S 

300 
260 
46 
11 
129 
559 
221 
118 






8 
16 

8 

4 
17 
23 

2 

8 
82 
13 

6 
10 
11 

5 
22 
17 

2 
20 

1 
89 
12 
58 

7 
21 
25 

4 

8 

4 
12 

6 
78 


3 


5 


2 

1 




18 


9 




9 


10 




4 


16 






17 


17 




1 


24 


20 




2 


21 






8 


24 






82 


20 






13 


27 






6 


31 






10 


39 




1 


13 


44 




5 


61 






22 


64 






17 


66 






2 


66 


4 


1 


36 


67 


1 


68 


7 




96 


60 




13 


70 






58 


71 


1 




8 


72 




31 


78 






36 


74, 






4 


76 






8 


7g 


1 
2 




5 


79 




14 


». 

>L 




6 




•••••••••• 


7S 
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ACaDBNTS IN YARDS BBPORTINO SUFFICIENT DATA FOR DETERMINATION OF 
800-DAY WORKERS, YEAR ENDINQ JUNE 30, mO-Condaded. 





Positions 
shown 


300-day 
workers. 


Number of accidents. 


Plant nnmber. 


Fatal. 


Perma^ 

nent 

injury. 


Tempo- 
rary dis^ 
abiUty, 
1 day and 
o^er. 


TotaL 


82 


864 
1,1(» 
456 
125 
. 857 
098 
381 
316 
88 
201 
265 
867 
238 
149 
110 
209 
209 
2,024 
1,212 
675 
179 


854 

1,188 
409 
115 
884 

015 
275 
229 
62 
155 
163 
866 
191 
156 
117 
177 
192 
1,936 
1239 
563 
191 


1 
8 


1 


15 

249 

80 

61 

129 

80 

30 

8 

9 

8 

45 

229 

42 

12 

26 

8 

50 

482 

94 

118 

115 


17 


99 


262 


101 


1 


81 


102 




51 


103 


3 
5 


1 
1 


133 


104 


86 


106 


80 


100 






8 


112 






9 


113 






8 


114 






45 


116 


5 


11 


946 


120 


42 


121 






12 


127 






26 


128 






8 


131 






50 


132 ^ 


5 

1 
4 
2 


1 
4 


488 


133 


99 


138 


122 


145 




117 








Total 


17,975 


16,441 


47 
2.86 


23 
1.40 


2,413 
146.8 


1&1.0 


Rate per 1,000 800-day workers 











It appears in this table that the fatalities in yard operations num- 
bered 47 and represented a rate of 2.86 per 1,000 300-day workers. 
These figures are not much lower than those of blast furnaces, which 
had 60 fatal accidents and a rate of 3.06 per 1,000, and for Bessemer 
and open-hearth steel works, which together had 46 fatal accidents 
and a combined rate of 3.63 per 1,000. The table includes a number 
of employees, such as common laborers, engaged in laying tracks, 
cleaning up the yards, and other general work, who, while they must 
be classed as yard employees, are not engaged in distinctively yard 
operations. The hazards of these employees are low. While this 
fact may have modified the rate to some extent, the high fatality rate 
in yards is chiefly due, to the extremely high rate for switchmen. Of 
the 47 fatal accidents, 27 were accidents to switchmen, who num- 
bered 990 300-day workers, making the fatal-accident rate for this 
occupation 27.3 per 1,000. The 20 remaining fatalities in yards were 
distributed among a total of 15,451 300-day workers, making the low 
rate of 1.3 per 1,000 for employees other than switchmen. The rate of 
151.0 per 1,000 for accidents of all kinds indicates that yard occupa- 
tions as a whole are less hazardous than many others. 

Plants employing more than 500 had 10,036 300-day yard laborers 
who experienced 1,560 accidents, or at the rate of 155.5 per 1,000. 
Plants with 500 or less employed 6,405 SOO-day workers; the acci- 
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dents numbered 923, and the rate was 144.2. The rate for the 
larger plants is not markedly higher, but is nevertheless of consid- 
erable significance in view of the fact that among blast furnaces 
the larger plants have the lower rate.^ These rates are brought out 
because of the fact that yard operation is not as well organized for 
safety as that of other departments in the steel mills. On pages 99 
to 101 this has been discussed as affecting the yard fatalities, and the 
particulars in which yard operation seems to be stiU deficient have 
been in some measure indicated. The large plants have uniformly 
adopted mechanical methods of production and of handling material 
within the mills to a much greater extent than the small plants. 
The congestion due to their growth, and possibly the fact that much 
of the railroad operation within the plants is controlled by independent 
corporations, has helped to bring about this condition of higher acci- 
dent rates for the lai^e plants. Upon the point regarding outside 
control of transportation some further explanation is desirable. In 
the shipping yards of the large plants the railway companies interested 
in the product of the mills very frequently have their own tracks. 
When this is the case there is a degree of divided responsibility, the 
railway controlling in some particulars and the operating company in 
others. In addition to this, a considerable number of companies having 
large transportation problems in connection with the operation of 
their mills have organized what are frequently called ''connecting 
railways." These are broad-gauge roads, and being as a rule oper- 
ated independently of the control of the Interstate Commerce 
Commission, have not adopted all the devices required of interstate 
carriers. Even where the safety movement has taken root in the 
operation of the mills it has not always extended to the operation 
of the associated railway companies. This situation is probably not 
a little responsible for an apparently backward condition in safe- 
guarding yard operations. 

ifleep.ao. 
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STEEL FOUNBBIE8. 



The following table presents infonnation as to accidents to 
employees engaged in steel foundries: 



ACCIDENTS IN STEEL FOUNDRIES REPORTINO SUFFICIENT DATA FOR 
MINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 


DBTER- 




Positions 
shown 


SOO^y 
workers. 


Number of accidents. 


Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


TotaL 


3 


187 
260 
739 
438 
813 
837 
465 
873 
587 
117 
630 
263 
112 
510 
229 
142 
356 
2,189 
183 
470 
487 
146 
882 
758 
124 
549 
236 
709 
293 
106 
97 


2,348 
931 
123 
245 
725 

683 
477 
365 
697 
117 
586 
268 
101 
506 
231 
142 
306 
3,361 
134 
414 
516 
123 
867 
642 
114 
638 
218 
607 
292 
69 
92 




1 
8 


46 
87 
14 
31 
17 
62 
16 
69 
19 
11 
35 
40 
66 
60 
86 
127 
26 
28 
106 
841 
38 
10 
46 
84 
407 
194 
16 
39 
31 
33 
71 
1 
4 


47 


9 




96 


11 




14 


13 :;:::.::::::::::::;:;::::::::::::: 






81 


14 ., 




2 
2 


19 


18 


1 


65 


19 


16 


20 


1 




70 


22 


1 
1 
2 


30 


45 




13 


48 




87 


49 




40 


53 






66 


61 






60 


68 






86 


103 






137 


104 


1 


1 


28 


116 


28 


121 


1 
2 


2 

4 
2 


111 


122 


847 


123 


40 


124 




10 


126 




2 
1 
3 
4 


48 


126 




86 


127 


1 


410 


128 


196 


140 




16 


150 




1 


40 


151 


1 


33 


162 




33 


153....::;::::;:::;:;:::;::::;:::::;;:; : 




1 


73 


154 




1 


156 






4 










Total 


17,145 


16,480 


8 
0.49 


37 
3.25 


2,153 
130.6 


3,198 


Rate per 1,000 SOOday workers 


133.4 











In the general investigation it was not the original intention to 
include the steel foundries^ but; inasmuch as many of them make 
steel as well as cast it, returns were received from a considerable 
portion of this department of the industry. There were also returns 
with regard to accidents from a number of establishments which do not 
make steel, but were associated with rolling mills or other departments 
included in the general investigation. It seems desirable, therefore, 
to bring together the available data concerning accidents in the foun- 
dries. Since these are not discussed in any other connection, the 
facts regarding them are presented more fully than have been those 
with regard to other departments. 

The hazards of steel foundries seem to be mainly related to two 
operations — (1) the handling of the molten metal and (2) the moving 
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of heavy castings and other articles. The rates shown are as follows: 
Fatal accidents^ 0.49 per 1,000; permanent injury, 2.25; temporary 
disability, 130.6 ; total, 133.4. These rates are, on the whole, decidedly 
lower than those observable in other departments. The permanent 
injuries nearly all arise in connection with the handling of hot metal. 
The metal is reduced to a molten state, either in a cupola, where the 
heat is produced by the combustion of coke in contact with the metal, 
or in an open-hearth furnace heated with gas flames. In either 
case, where the metal is tapped out of the furnace, there is considerable 
danger of explosion and danger that the flying masses of molten 
steel may be of sufficient size to cause serious burns. Nearly aU the 
fatal cases recorded were due to burns arising from an explosion 
either at this point or in the course of the transportation of the metal 
to the molds. An illustration of this danger, which has been men- 
tioned elsewhere, may here be repeated: A ladle containing a large 
quantity of metal was being tilted to pour the contents. It had been 
raised from a pit dug in the ground for its reception. The location 
of the foundry was such that the soil contained considerable moisture, 
and this had at times caused difficulty by water leaking into this pit. 
To avoid this danger the pit had been given a boiler-plate lining, care- 
fully made and supposedly water-tight. Whether the lining had 
sprung a leak or water had gotten into it in some other way is unknown, 
but the presence of water was probably due to unnoticed leakage. 
As the ladle was tipped either the operator of the tilting mechanism be- 
came confused or there was some unknown defect in the mechanism. 
He suddenly appeared to lose control of the ladle and abandoned his 
post. The ladle overturned, the contents falling into the pit. A terrific 
explosion followed, instantly killing the operator. The explosion 
was of such violence that the tile roof of the foundry was lifted clear 
from the walls, the walls were blown outward, and the roof feU upon 
the workmen below. It is probable that the operator of the ladle 
was the only one killed directly by the explosion, the other fatalities 
being due to the falling roof. The violence of the explosion, of course, 
destroyed the pit lining and so wrecked the mechanism of the ladle 
that it was impossible to determine the various conditions 
which may have contributed to the disaster. This case, while 
unlikely to be duplicated; indicates the nature of one of the hazards 
constantly besetting the handling of molten metal. 

The temporary disabilities are due to two causes — bruises and 
crushing injuries connected with the moving of heavy flasks and 
castings, and minor burns, mostly of the feet. Where small castings 
are made the metal is handled in small ladles carried by the men, and an 
accidental splash of metal falling into or upon the shoe is quite 
likely to produce a more or less severe burn. It has not been possible 
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in connection with this investigation to determine exactly whether the 
accident rate of foundries, while comparatively small, is capable of 
further reduction. The report of one of the agents of the Bureau 
upon a large foundry plant seems to indicate that many improve- 
ments are possible and that with them should go a still lower rate 
of accident. The following statements from the report in question 
are significant: 

In the machine shops the floors were worn, the boards loose and 
broken to such an extent that the workmen were constantly liable to 
accident from tripping. The walls of the building were old and 
open and exposed the men to bad weather conditions. The buildings 
were crowded and littered with machinery and materials to an extent 
that was a constant menace. In the yards, together with piles of 
material, were accumulations of rubbish which might have been 
and should have been removed. It was reported that up to the fall 
of 1910 little or no attention had been given to safeguarding the 
employees against danger. At that time, under pressure, some 
changes were made in compliance with the factory laws of the State. 
No attempt to remove the dangerous conditions prevalent in the yards 
was apparent. Illustrating the general conditions prevalent in this 
foundry, the following may be instanced: In the shop where the 

Satterns were made there were a number of pulleys running near the 
oor. A box had been built around these scarcely higher than the 
EuUeys themselves, the belts extending up to the ceiling. Near the 
ox lay a pile of scrap iron. The foreman's attention was called to 
the possibility of tripping over this pile of scrap and falling into the 
pulley box. The foreman stated that he did not know whether the 
Dox in question conformed with the State laws and knew of no reason 
why it should not be made high enough to protect a passer-by from 
the belting and a door arranged by which oiling would be possible. 

This illustration is given at length because it is believed that it 
represents fairly the general condition in a considerable number of 
foundries. Their hazard has been so much less than that of other 
departments of the iron and steel industry that special attention has 
not been directed to them, and they undoubtedly remain in a con- 
dition much more hazardous than should be the case. 
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SUHHABT.^ 

The following table gives a summary of the accidents and accident 
rates for the departments shown in the preceding tables: 

SUMMARY OF ACCIDENTS IN DEPARTMENTS REPORTING SUFFICIENT DATA FOR 
DETERMINATION OF aOO-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





300^7 
work- 
ers. 


Nmnher of injuries. 


Acddent rate per 1,000 300<lay 
workers. 


Depwtmaiiti. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 

disa- 
biUty, 

over. 


Total. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 

disa- 
blUty, 

over. 


Total. 


BlARt fiimawffl ............... 


19,004 
3; 668 
9,017 
1,239 
13,566 
10,675 
17,421 
16,441 
16,480 
38,868 


60 
16 
30 


60 
11 
38 


4,937 
1,525 
2,999 
62 
4,131 
3,872 
4,093 
2,413 
2,163 
9,179 


6,047 
1,552 
3,067 
62 
4,199 
8,911 
4,147 
2,483 
2,198 
9,373 


3.06 
4.36 
3.33 


2.65 
3.00 
4.21 


251.8 
415.8 
332.6 
50.0 
304.6 
362.7 
234.9 
146.8 
130.6 
237.1 


257.4 


Bessemer steel works 

Open-hearth steel works 

"PnAAMng 


423.1 
340.1 
60.0 


RoDing miUs (mechanical). . . 
Rolling mills (hand). 


28 
11 
23 
47 
8 
61 


40 
28 
81 
23 
37 
142 


2.06 
1.03 
1.32 
2.86 
.40 
1.32 


2.95 
2.62 
1.78 
1.40 
2.25 
3.67 


309.5 
366.4 


M«»^aTilfftl 


238.0 


Yarda 


151.0 


Steel foundries 

D«SMutmente not specified i . . 


133.4 
242.0 


Total 


146.979 


274 


400 


36,864 


36,038 


1.86 


2.72 


240.6 


245.2 







> In addition to departmente other than those specified In this column thia group covers all depart- 
mante In estehlishments for which data as to departmente were not separately reported. 

COMPABISON 07 PLANTS AND DXPABTMENTS ACCOBDING TO 
CHASACTEB OV SAFETY SYSTEMS. 

The purpose of this report throughout is to bring clearly and 
sharply to the attention of the reader the existing conditions as to 
accident occurrence and the need of improvement in methods and 
appliances tending to reduce accidents^ and more important still to 
emphasize the possibilities of constructive effort. This will best be 
brought out in a study of the accident rates in plants which have 
well organized accident prevention systems in comparison with 
plants which have given little or no attention to the subject. The 
following table presents a classification of plants chosen from the 
general table for the purposes of this comparison according to the 
following plan: 

First. The plants are composite; that is, each of th m incl des at 
least two of the productive departments. 

' Second. Each plant employs 1,000 or more 300-day workers, except 
one which falls below this limit by 26. Most of them have con- 
siderably over 1,000. 

Third. The accident returns from these plants were all scrutinized 
with special care. In every case the methods of keeping these records 
^^d the probability of their accuracy were determined by personal 
investigation on the part of the agents of the Bureau. 
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Fourth. The actual condition of the plants as affecting the hazard 
was determined by careful individual inspection and study of each 
plant. With but two exceptions this study was made by the writer 
and occupied for each plant a period of from three days up to several 
weeks. 

It is believed that the four limitations suggested above and imposed 
in the selection of these plants for comparison renders the showing as 
exact and representative as it could possibly be made. The classes 
are based upon the degree of development found to exist in the safety 
systems in operation in these plants. In class A a safety sjrstem is 
well developed; in class B it is in process of development; in class C 
not developed. In this third class it is not the intention to assert 
that no efforts have been made in the direction of accident pre- 
caution, although in some instances such a statement would be with- 
out justification. Most of the managers of these plants are already 
conscious that effort in this direction is properly demanded of them 
and some of them have already initiated efforts. 



COMPARISON OF ACCIDENT RATES IN PLANTS CLASSIFIED ACCORDING TO DEQRSX 
OF DEVELOPMENT OF SAFETY SYSTEMS, YEAR ENDING HJNE 80, IWO. 




80(Mlay 
work- 
ers. 


Number of aoddents. 


Aoddent rates per 1,000 
workers. 


SOO^y 


Plants IttTinff safety 
systems of specffled dass. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 
dlsa- 
blUty. 

over. 


Total. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 
disa- 
bility, 

over. 


Total. 


A. System well developed: 
Pla&tNo. 120 


075 
6,137 
6,225 
7,642 
1,084 
2,348 


4* 

20 
12 

1 
5 


7 
16 

U 
6 
2 

4 


106 
862 
960 
1,270 
238 
548 


113 
881 
1,000 
1287 
241 
557 


'"6."66' 

3.21 

1.57 

.92 

2.13 


7.18 
2.44 
1.77 
.66 
1.85 
1.70 


108.7 
140.4 
166.7 
166.2 
219.6 
233.4 


115.9 


PlftTit No. W. 


143.5 


Plant No. 104 


160.6 


"Plant No. 103............ 


168.4 


Vlftrit No. 10? 


222.3 


PlflPtNo. 101 


237.2 






Total 


24,411 


42 


44 


3,903 


4,079 


L78 


1.79 


163.6 


167.1 






B. System in process of de- 
velopment: 

PlftntKo, HA 


5,572 
8,109 
4,185 
6,833 
4,131 


22 
19 
11 
14 
7 


58 

7 
6 
25 
10 


1.255 
2,089 
1,157 
1,941 
1,232 


1,335 
2,115 
1,173 
1,980 
1,249 


3.95 
2.34 
2.63 
2.05 
1.60 


10.41 
.86 
1.19 
3.66 
2.42 


225.2 
257.6 
276.5 
284.1 
298.2 


239.6 


PUmtKo. W 


260.8 


PlftittMo. «*.. , 


280.8 


PlaptNo. 133 


289.8 


Plant Wo. » 


302.8 






Total 


28,830 


73 


105 


7,674 


7,852 


2.53 


3.64 


266.2 


272.4 






C. System not developed: 
PIaatNo.145 


1,491 
1,131 
1,272 
9,726 
1,296 


7 
1 
2 
24 
3 


5 
2 

1 
25 

1 


589 
478 
549 
5,095 
794 


601 
481 
552 
5,144 
798 


4.60 
.88 
1.57 
2.47 
2.81 


3.35 
1.77 

.79 
2.57 

.77 


395.0 
422.6 
431.6 
523.9 
612.7 


403. i 
425.3 


Plftut Vft. |27 


PlMStNo.^ 


434.0 


Plftut No. 132 


528.9 


PlMStNo.Sl.. 


615.7 






TotaL 


14r016 


87 


84 


7,506 


7,576 


3.48 


2.28 


503.2 


507.9 
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It is desirable to define somewhat carefully at this point the ele- 
ments which determine the classification in each group. The essen- 
tials of a safety system likely to prove effective may be summarized 
as follows. In plants of class A all the factors specified are present: 

1. Safeguarding by signs, warnings, and mechanical contrivances. 

2. Adequate safety inspection. 

3. Safety committees of superintendents and foremen. 

4. Safety committees of workmen. 

5. Emergency and hospital care of the injured. 

6. A compensation system. 

7. Provision for the permanently disabled. 

Some comment is necessary on these items. A first step toward 
reduced accident rates is the correction of all conditions which thor- 
ough scrutiny indicates to be dangerous. This is a much less difficult 
task than many plant managers beUeve. It costs money and time 
and effort, but in a comparatively brief period a plant can be brought 
to the standard of our present knowledge. As knowledge increases 
and new conditions develop there will be further demands upon 
mechanical ingenuity. 

The inspection system varies with the size of the plant, but must 
always be given competent leadership sufficiently independent of the 
operating departments. Unless this independence is provided the 
safety department is unable to carry out its ideas. 

The organization of a plant committee of superintendents is 
highly important. Otherwise the operating heads, whether superin- 
tendents or foremen, fail to come into active and aggressive sym- 
pathy with the movement. Nearly all such officers up to the time 
when the movement became strong held the idea that accidents were 
mainly of two characters, unavoidable incidents of industrial produc- 
tion or the result of a sort of carelessness which no education could 
remove. The only successful method so far devised to bring this 
essential element to the support of the movement has been the safety 
committee. 

Committees of workmen form the basis of an educational effort 
necessary to far-reaching success. 

The foregoing are most directly related to satisfactory results. 
The other items mentioned have a more indirect bearing, but are 
none the less important. 

In class B some of the measures characteristic of class A have 
already been introduced; in some cases all of them are in operation. 
Owing to the absence of some of the essential elements or to the fact 
that those which have been introduced have not been long enough in 
operation, complete results have not yet been secured. 

In class C practically only one of these various necessary things 
has been even begun. Some of the plants in this group have installed 
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to a partial degree safety devices. Since this is, after all; a rather 
small part of what is necessary to the securing of restdts, class C 
must be regarded as exceedingly deficient. 

As before stated, these facts with regard to the different plants were 
carefully ascertained, and the classification of the plants was made 
prior to the calculation of rates. This statement is made in order to. 
call attention to the rather remarkable correspondence of these rates 
to the conditions disclosed in the plants on the basis of which the 
classification was made. The arrangement within each class was 
determined after the calculation of rates, they being placed in order 
from lowest to highest with reference to their general accident rate. 

It will be observed that the least satisfactory member of each 
group has a considerably lower rate than the best plant in the fol- 
lowing group. The attempt was to assemble groups of plants hav- 
ing certain characteristics, and the results of these assemblages were 
very likely to overlap, as suggested. The margin between the last 
plant in class A and the first plant in class B is not very wide. Plant 
101 in class A has a rate of 237.2, while plant 116 in class B has a 
rate of 239.6. A slight change in the relations of these two would 
have brought about an overlapping. 

The rates for fatahty and permanent injury appear to be a little 
contradictory, and therefore an explanatory statement is necessary. 
The fatality rates are: Class A, 1.73; class B, 2.53; class C, 2.48. That 
class C should have a lower fatality rate than class B would appear 
to be contradictory. The explanation lies in two facts: First, that 
plant 116 of class B, while actively engaged in efforts toward safety, 
was during the year in question especially unfortunate in the number 
of its fatahties. But one other plant in the three classes has a 
greater number of fatalities, and only one other has a higher rate. 
On the other hand, in class C several plants, while showing an ex- 
ceedingly unsatisfactory situation in general accidents, were fortu- 
nate enough in the year under consideration to escape with few fatali- 
ties. In permanent injury the rates are: Class A, 1.79; class B, 3.64 
class C, 2.28. The same explanation of the higher rate in class B 
that has been given for the fatality rates applies to these perma- 
nent injuries. It is pertinent at this poiot to refer to the statements 
made in the section on the significance of fatahty rates,* The gen- 
eral accident rate is a much fairer basis of comparison for a single 
year, and where there is contradiction between it and the fatality or 
permanent disabihty rate, the general accident rate should be assumed 
to represent more accurately the real conditions. In the classes un- 
der consideration this general accident rate is: Class A, 167.1; class B, 
272.4; class C, 507.9. Class A does not represent the best results 

iSM pp. go and 91. 
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possible to be attained by well-directed safety effort, but represents 
the average which has been secured among certain plants which 
have adequately undertaken the task. Class C must be taken to 
represent a condition which was practically universal in the iron and 
steel industry not many years ago. The relation between the rates 
in these two classes may fairly be regarded as indicating the degree 
to which accidents may^ and therefore ought to be, reduced. Class 
A has not yet gone to the limit. Class C has scarcely begun. 

Another possibility deserves consideration. Perhaps the year 
chosen was one of unusual misfortune in the plants of class C. If 
that were true, the position assigned them might be seriously unfair. 
Since rates are not possible for 1909 because the number of 300-day 
workers can not be determined, the number of accidents only can be 
compared. The plants in class A had 2,534 in 1909 and 4,079 in 1910 ; 
those of class B 4,364 in 1909 and 7,852 in 1910, and those in class C 
5,227 in 1909 and 7,576 in 1910. These figures indicate that the 
classification of 1910 is apphcable in 1909 and that no injustice has 
been done to the plants of class C. 

Various estimates have been offered with regard to the degree to 
which industrial accidents may be decreased. In an industry like 
iron and steel, where the hazard is admittedly among the highest, 
these possibihties of decrease are necessarily the greatest. We have 
in these figures not an estimate but a positive demonstration of what 
can be accomphshed in this industry in the way of accident decrease. 
The accident rate of class A is only 33 per cent of that of class C. 
In making this comparison it should be remembered that the main 
decrease was in accidents causing temporary disability, the rates for 
such accidents in Class A being 67 per cent less than those in Class C, 
while for fatal and permanent injuries combined the rates were only 
26 per cent less. 

An entirely appropriate question and one which should be an- 
swered with great candor is: Are these reductions possible in all 
plants? Do the plants of class C represent industrial conditions so 
different from those of class A that the comparison which has been 
made between them m an unjust one? The answer is: The condi- 
tions are absolutely comparable and nothing which has been done 
in plants of class A is in the smallest degree impossible in those of 
class C. The plants in each of the three groups under consideration 
consist individually of blast furnaces, steel works, and rolling mills. 
It is a fact that several of the plants of class A began the movement 
for safety under conditions even more discouraging than those which 
now exist in class C. The entire difference between those classes is 
due to the methods of the management and not at all to necessary 
differences of industrial condition. It is therefore by no means too 
strong a statement to say that any one of the plants in class C could 
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reach in a period of from 3 to 5 years the same position as to acci- 
dents now occupied by those of class A. 

In making this statement it should not be understood that the 
task is an easy or an inexpensive one. The plants of class A and class 
B have spent, and are spending, very large sums to secure their 
results. They are also spending time and thought and effort on the 
part of their managers. Those plants whose condition is not satis- 
factory — and there are some few that are probably even worse than 
any presented in class C — are in a position of great advantage for the 
rapid reduction of their accident rate. The pioneer work has been 
done. The methods of the movement have become standardized. 
Numbers of manufacturers have been so influenced by the progress 
of the movement that they have re-formed the designs of their machines 
and now produce apparatus in which many of the dangers against 
which the pioneers of the movement have had to contend are elim- 
inated. All these things being true, it is clearly within reason to say 
that a period no longer than the one mentioned above is all that is 
necessary for any plant which undertakes the matter with thorough- 
ness and determination to achieve satisfactory results. No small 
element in this possibihty is the fact that there has grown up in con- 
nection with the development of this movement a group of safety 
men who are devoting themselves enthusiastically to the needed 
work and who may be drawn upon by those plants which recognize 
that their present status is indefensible. 

The preceding section has shown the results of the development of 
safety systems when considered by plants as a whole. It is desirable 
to analyze these results along another line. It is possible, of course, 
that the figures shown in the preceding section depend upon some 
extraordinary results in a single department and that there are other 
departments in which no such results have been attained or are pos- 
sible. The following table has been prepared in order to reply to 
questions of this sort which may naturally arise. 

In the preparation of this table the same general method was pur- 
sued as in the one just discussed; that is, departments were chosen 
upon the basis of knowledge regarding the conditions prevalent in 
them. Some limitations due to the nature of the available material 
must be noticed: (1) Some large plants used in the preceding table 
were not available for this since it was impossible to separate their 
departments satisfactorily; (2) plants which were not usable in the 
first table because they were too much below 1,000 in the number of 
300-day workers, or because they had too few departments, could be 
utilized here by uniting their departments into sufficiently large 
groups. The result of this necessary diversity of the materials avail- 
able for the two tables accounts for the differences which exist 
between them. 
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COMPARISON OF ACCIDENT RATES IN DEPARTMENTS CLASSIFIED ACCORDING TO 
DEGREE OF DEVELOPMENT OF SAFETY SYSTEMS, YEAR ENDING JUNE 30, 19ia 




30(M!lay 
work- 
ers. 


Numl)er of accidents. 


Aooident rates per 1,000 
300<iay workers. 


Departments having safety systems 
ofspedfleddass. 


Fatal. 


Per- 
ma- 
nent 

jury. 


Tem- 
porary 
disa- 
biUty, 

'^ 

over. 


Total. 


Fatal 


Per- 
ma- 
nent 
in- 
jury. 


Tem- 
pwary 

disa- 
bility, 

^aSy 

over. 


Total. 


A. System well developed: 

BiAf^t fiiniflc«s r 


2,107 
2,028 
4,504 
3,962 
2,882 


6 
7 

10 
2 

10 


1 
3 
7 
4 
3 


393 
626 
988 
385 
352 


400 
636 
1,005 
391 
365 


2.85 
3.45 
2.22 
.50 
3.47 


0.47 
1.48 
L55 
LOl 
1.04 


186.5 
308.7 
219.4 
97.2 
122.1 


189.8 


Steelworks 


313.6 


KoiMi^ mills. 


223.1 




98.7 


Yards 


126.6 






Total 


15,483 


35 


18 


2,744 


2,797 


2.26 


1.16 


m.2 


18a6 






B. System in process of develop- 
ment: 
Blast fiimaries 


2,163 
3,123 
3,928 
3,250 
2,061 


3 
14 
4 

5 

7 


3 

7 
6 

4 


479 

1,164 

1,315 

894 

388 


486 

1,185 

1,325 

903 

395 


1.39 
4.48 
1.02 
1.54 
3.41 


L39 
2.24 
1.53 
1.23 


221.5 
372.7 
334.8 
275.1 
189.2 


224.2 


Steelworks 


379.4 


Rolling mills 


837.3 


MAO^Anicfll 


277.8 


Yards 


192.6 






Total 


14,515 


33 


20 


4,240 


4,293 


2.27 


1.38 


292.1 


295.8 






G. System not developed: 

Steelworks .....1;... 


2,208 
2,053 
4,928 
4855 
2,993 


7 


12 
5 

12 



14 
31 
10 
12 


769 
1,196 
2,056 
1,834 

826 


785 
1,219 
2,009 
1,858 

850 


3.17 
4.38 
2.44 
1.03 
4.01 


4.08 
6.82 
6.29 
3.91 
4.01 


348.3 
582.6 
417.2 
377.8 
276.0 


355.5 
593.8 


RoIHnp mlllii 


425.9 


MM*ti1inWl 


382.7 


Yards 


284.0 






Total 


17,037 


45 


85 


6,681 


6,811 


2.64 


4.99 


392.1 


899 8 







It win be noticed that the general accident rates increase from class 
to class for each department. For the smaller and more fluctuating 
groups of fatal and pennanent injuries this is not always the case 
and should not be expected to be. 

The relation of the classes as a whole is not so well shown in this 
table as in that by plants, since the necessary limitations of the groups^ 
pointed out above, makes them less authoritative for that purpose. 

This presentation clearly demonstrates that the results of safety 
effort are not confined to departments where conditions are particu- 
larly favorable but that they are found in all departments. The 
degree of success is. not uniform, but there is success everywhere. It 
can not therefore be argued that safety methods are only useful in 
certain restricted areas or occupations and do not have general appli- 
cation. The evidence all points to a pervasive improvement affect- 
ing the entire plant, department by department. Even those depart- 
ments where the difficulty is greatest have been at least started in the 
right direction and are securing results, 
7447**— S. Doc. 110, 62-1. vol 4 4 
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DURATION OV DISABUJTT. 

The table on page 43 makes it possible to compare the relative 
hazards of the departments of the industry as shown by the rates. It is 
now desu'able to inquire whether any other factors should be considered 
in reaching a final conclusion. It is clear that without considering 
the severity of the accidents an exact measure of the relative position 
has not been reached. Two methods of securing some knowledge of 
severity suggest themselves: (1) The percentage of cases falling in 
each disability period may be determined; (2) the average duration 
of disability may be taken as a measure. 

DISABILITIES TEBMINATINQ IN SPECIFIED WEEK. 

The accompanying table aggregates the disabilities terminating in 
each week from the first to the fifth and in the sixth and later. Their 
distribution is shown both in the form of percentages and in the form 
of rates. 



COMPARISON OF DEPARTMENTS, SHOWING DISABILITIES OF SPECIFIED CHAR- 
ACTER AND DURATION. YEAR ENDING JUNE 30. 1910. 

[The figures in this table eze for those departments onlf which reported data sufficient for datenninatlon 
of aoo^y workers, together with week fn wnlch tempoiary disabilities tenninated.] 

lOTBiBEB OF DISABIUTDBS. 





N am- 
ber of 
estab- 
lish- 
ments. 


300^7 
work- 
ers. 


Total 
non- 
fatal 
in- 
Jories. 


Per- 
manent 

m- 
Jories. 


Temporary disabilities (1 day and oTer) termi- 
nating fn specified week. 


Departments. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
and 
later. 


Blast ftunaoes 

Steelworks 


27 
21 
42 
25 
23 


10,622 
10,000 
19,040 
14,620 
10,066 


3,360 
4008 
6087 
3448 
1,700 


20 
34 
63 
26 
17 


1,747 
1926 
3,453 
1,806 
867 


762 
805 
1,667 
705 
404 


831 
430 
700 
301 
153 


122 
258 
361 
196 
77 


126 
183 
205 
126 

78 


242 

277 


Rolling mills 

UfK^hf^TiWI , 


428 

200 


ySds .......... 


104 






Total 


0) 


66,147 


19,458 


149 


9,889 


4,433 


1,916 


1,014 


807 1 1 VL1 









PER CENT IN EACH CLASS. 



Blastftimaoes.! 

Steelworks 


27 
21 
42 
26 
23 


10,622 
10,000 
19,040 
14,620 
10,965 


100.0 
100.0 
100.0 
100.0 
100.0 


0.6 

lio 


62.1 
48.1 
49.6 
66.0 
61.0 


22.7 
22.4 
24.0 
20.4 
23.8 


0.9 

10.7 
10.1 
8.7 
9.0 


8.6 
6.4 
6.2 
6.7 
4.6 


8.8 
4.6 
4.2 
3.6 
4.6 


li 


Rolling mills 


6.2 
5 8 


Tarda. 


6 1 






TotaL 


0) 


66,147 


100.0 


.8 


60.8 


22.8 


9.8 


6.2 


^ 


6.4 







RATES PER 1,000 300-DAT WORKERS IN EACH CLASS. 



Bktft ftimaces 

Steelworks 


27 
21 
42 
26 
23 


10.622 
10,000 
19,040 
14,620 
10,966 


318.4 
400.3 
366.4 

236.8 
166.0 


1.9 
3.4 
2.8 
1.7 
1.6 


166.0 
192.6 
181.4 
129.7 
79.1 


72.4 
89.6 
87.6 
48.2 
36.8 


31.6 
43.0 
36.8 
20.6 
14.0 


11.6 
26.8 
19.0 
13.4 
7.0 


12.0 
18.3 
15.6 
8.6 
7.1 


23.0 
27 7 


52S£5i2!?» 


22.6 

13 7 


Yards 


9.6 




TotaL 


0) 


66,147 


298.7 


2.3 


161.8 


68.0 


20.4 


16.6 


12.4 


19.2 





1 The total number of estabUshments can not be ascertained bjaddinc the iteaii» aliifie many establish* 
ments have several departments. 
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Knowledge of the different departments would suggest that they 
differ to such an extent that some of them would show a markedly 
greater proportion of the disabilities which terminate in the first week 
than others; but the table shows that no department varies widely 
from the average. The percentages of the first week are as follows: 
Blast furnaces, 52.1 per cent; steel works, 48.1 per cent; rolling riiills, 
49.6 per cent; mechanical, 55.0 per cent; yards, 51.0 per cent; average, 
60.8 per cent. 

In the following table facts similar to those just presented are 
brought out for a single large plant for a period of six years: 

COMPARISON OF DEPARTMENTS SHOWING DISABILITIES OF SPECIFIED CHAR. 
ACTER AND DURATION IN A PLANT EMPLOYINQ AN AVERAGE OF,6,624 MEN, SIX 
YEARS ENDING DECEMBER 31, 1910. 





NTJMBEa OF DISABIIJTIBS.I 












30(May 
work- 
ers. 


Total 
non- 
fatal 
injuries. 


Perma- 


Temporary disabilities (1 dav and over) ter- 
minating in specified week. 


Departments. 


nent 
injuries. 


First 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
and 
later. 


Blflfft ftirnaces 


6,G08 
5,603 
10,^9 
5,625 
4,586 


1,625 
1,357 
1,763 
1,003 
846 


13 

12 

20 

9 

7 


704 
504 
733 
535 
393 


301 
256 
356 
180 
144 


182 
170 
186 
92 
87 


115 
139 
124 
48 
57 


97 
78 
124 
35 
55 


213 


Steelworks 


198 


TLnlliiig mlills . - 


220 


Mf^hsLnioftl . . 


104 


Yards 


103 






Total 


32,581 


6,594 


61 


2,869 


1,237 


717 


483 


389 


838 







PER CENT IN EACH CLASS. 



Blast fomaoes 


6,608 
5,503 
10,259 
5,625 
4,586 


100.0 
100.0 
100.0 
100.0 
100.0 


0.8 
.9 

LI 
.9 
.8 


43.3 
37.1 
41.6 
53.3 
46.5 


18.5 
18.9 
20.2 
18.0 
17.0 


U.2 
12.5 
10.6 
9.2 
10.3 


7.1 
10.2 
7.0 
4.8 
6.7 


6.0 
6.7 
7.0 
3.5 
6.5 


13.1 


Steelworks 


14.6 


Rolling TnUlSx - X - - - . X, 


12.6 


IfAAhATll/tftl 


10.4 


Yards 


12.2 






Total 


32,581 


100.0 


.9 


43.6 


18.8 


10.9 


7.3 


6.9 


12.7 







RATES PER 1,000 300-DAT WORKERS IN EACH CLASS. 



Blastfurnaces. 
Steelworks — 
Rolling mills. . 
Mechanical.... 
Yards 



Total. 



6,608 
5,603 
10,259 
6,625 
4,586 



32,581 



245.9 
246.6 

m.8 

178.3 
184.5 



202.4 



2.0 
2.2 
L9 
L6 
L5 



L9 



106.5 
9L6 
71.4 
95.1 
85.7 



45.6 
46.5 
34.7 
32.0 
3L4 



38.0 



27.5 
30.9 
18.1 
16.4 
19.0 



22.0 



17.4 
25.3 
12.1 
8.5 
12.4 



14.8 



14.7 
14.2 
12.1 
6.2 
12.0 



U.9 



32.4 
35.6 
21.4 
18.5 
22.5 



26.7 



i 348 cases, for which length of disability was not reported, are not included in this table. 

Comparing the table just presented with the preceding table relat- 
ing to all plants reported in 1910, it is seen that for the years 1905 to 
1910 in the single lai^e plant the percentages of temporary disabilities 
terminating in the first week were uniformly lower in each of the 
five departments than in the same departments for the industry as 
a whole in 1910, but on the other hand the percentages tenninatiiig 
in the sixth week and later were much larger tiian in the iadustry as a 
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whole.* The general accident rate per 1,000 300-day workers was 
lower in the single plant and the rates were lower for disabilities 
terminating in each of the weeks except the sixth and later, when they 
were considerably higher. It would appear, then, that with a de- 
creasing accident rate the less severe accidents occurring in the 
early weeks were reduced more rapidly than those causing disability 
terminating in the sixth week and later. 

Inasmuch as this represents the experience of six years in a plant 
in which organized safety work was being developed, the relation of 
the general accident rate to disabilities terminating in specified 
weeks will be more clearly imderstood when the accident experience 
in this plant from year to year ia studied. 

LOSS OF TIME, BT DEPABTMENTS. 

Under the present heading it is possible to consider the subject 
of loss of time from a slightly different angle. Appendix B presents 
in detail the ascertainable facts with regard to this subject. The 
information is there given both by departments and by occupations. 
Of the total injuries occurring in one group of 130 mills in the two 
years ending June 30, 1910, the amount of lost time is reported for 
11,702 cases. The following table presents for each department the 



1 Elsewhere attentioii has been called to the fioct that the only figures so fiffpabllshed which appear to 
be comparable with these arb the figures of the Russian Imperial Insurance office. In the Twenty-fourtil 
Annual Report of the Commissioner of Labor, Vol. II, p. 2195. will be found a tabulation of the accidents 
occurring in all industries in Russia in the vears 1904, 1905, and 1906. This table does not include the disa- 
bilities terminating at three days and under. In order to render its figures comparable with those pre- 
sented in this report, the first week must be disreearded'and comparison made for the later weeks, llie 
tabulation herewith presented shows that for the three years the percentage of accident In the second and 
succeeding weeks is smiUar to that disclosed by the American figures. 

COMPARISON OF AMERICAN AND RUSSIAN DATA AS TO DURATION OF TEMPORARY 
DISABILITIES (NOT INCLUDING DISABILITIES TERMINATING IN FIRST WEEK). 



Temporary disabilities terminating in 
specified week. 



Second. 



Thinl. 



Fourth. 



Fifth. 



Sixth 
and 
later. 



Total. 



BusaiA. 

All industry for three years, as reported by Russian 
Insurance Office: 

Number 

Percent 

UNITED STATES. 

Iron and steel industry in part for two years: 

Number 

Percent 



38,667 
42.2 



19,551 
2L3 



4,433 1,915 
47.0 20.3 



10,930 
11.9 



1,014 
10.8 



7,167 
7.8 



807 
8.6 



15,397 
16.8 



1,251 
13.3 



91.712 
100.0 



9,420 
100.0 
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number of repoited cases, the total days lost, and the average days 
lost per injury: 

AVERAGE DAYS LOST PER INJURY IN SPECIFIED DEPARTMENTS OF 130 PLANTS. 
TWO YEARS ENDING JUNE 30,^910. 

(It Should be noted that the groaps of less than 200 are so small tliat they do not have much significanoe. 



Departments. 



Injuries for 

which time 

lost was 

reported. 



Days lost 



Total. 



Average 
per injury. 



Blastfurnaces , 

Steelworks 

RoUing mills , 

Tube nulls 

Sheet mills 

Mechanical , 

Yards 

Foundries , 

Electrical , 

Boiler houses and engine rooms. 

Crucible furnaces 

Forge shops , 

Puddling 

WiremiUs 

Miscellaneous 

Not reported , 

Total 



1,317 

990 

2,033 

462 

252 

1,248 

1,443 

1,283 

76 

237 

101 

136 

122 

306 

744 

950 



17,544 

14,048 

24,744 

7,411 

3,063 

16,196 

20,304 

12,760 

1,663 

3,309 

1,930 

1,476 

2,676 

3,671 

10,671 

9,383 



13.3 
14.2 
12.2 
16.0 
12.2 
13.0 
14.1 
10.0 
22.0 
14.0 
19.1 
10.9 
21.9 
11.9 
14.3 
9.9 



11,702 



150,857 



12.9 



In this table appears the average loss per injury for each of the 
departments. The table discloses in a measure the degree of severity 
of injuries in each department, but the figures can not be used as 
a basis for ranking the departments with regard to hazard, because 
the number of 300-day workers is not available and the frequency 
of accidents to workers in the several departments as shown by the 
rates per 1000 300-day workers can not be determined. 

Consideration of the duties of electrical workers, especially linemen, 
suggests the possibility of severe injury. They must from time to 
time deal with currents of high intensity. They also work often at 
high elevations where a mild shock, not injurious in itself, might 
cause a fall. It appears reasonable to suppose that the prolonged 
disability shown in the table, while not conclusive since it pertains 
to so small a group, represents one phase of their danger. 

It is possible further to present the matter just considered on the 
basis of the single plant which has already been used for comparative 
purposes. For this plant the total number of days lost from disabil- 
ities, classified according to week of termination^ were ascertained 
for the 5 principal departments. The figures are presented in the 
foUowiog table in three forms: First, the total number of days lost; 
second, the percentage of loss in each class; and third, the average 
days lost per injury in each class. 
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COMPABISON OF DEPARTMENTS, SHOWING DAYS LOST ON ACCOUNT OF DISABILI- 
TIES OF EACH SPECIFIED DURATION IN A PLANT EMPLOYING AN AVERAGE OF 
6,624 MEN, SIX YEARS ENDING DECEMBER 31, 1910. 

DAYS LOST. 





aOOKlay 
workers. 


Total 
days 
lost. 


Days lost thiou^ disabUities terminatliig in spedfled week. 


Departments. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth or 
later. 


Blastfurnaces 

Steelworks 


6,608 
5,503 
10,250 
5,625 
4,686 


82,467 
29,807 
83,941 
15,G39 
16,217 


2,672 
1,991 
2,787 
1,903 
1,456 


8,182 
2,737 
8,780 
1,906 
1,524 


8,258 
3,057 
8,344 
1,673 
1,617 


2,878 
3,470 
3,071 
1,214 
1,407 


8,027 
2,460 
8,922 
1,029 
1,762 


17,450 
16,093 


TRflHing <nills ....... 


17,037 


UAAhftniAft] ...... 


7,914 


Yards 


7,662 






Total 


82,681 


127,071 


10,808 


13,129 


12,849 


12,040 


12,189 


66,060 







FEB CENT OF DAYS LOST IN EACH CLASfl. 



Blastfurnaces 

Steelworks 


6,608 
5,503 
10,259 
5,625 
4,586 


100.0 
100.0 
100.0 
100.0 
100.0 


8.2 
6.7 
8.2 
12.2 
9.6 


9.8 
9.2 
11.1 
12.2 
10.0 


10.0 
10.3 
9.8 
10.7 
10.0 


8.9 
11.6 
9.0 
7.8 
9.2 


9.3 
8.2 

11.6 
6.6 

11.6 


68.7 
64.0 


Rolling mjlKs. ........ 


60.2 


Mechanical 


60.6 


Yards 


49.7 






Total 


82,581 


100.0 


8.6 


10.8 


10.1 


9.6 


9.7 


62.0 









AVERAGE DAYS LOST PER INJURY IN EACH CLASS. 




Blast foniaces 

Steelworks 


6,608 
5,503 
10,259 
5,625 
4,586 


20 
22 
19 
16 
18 






18 
18 
18 
18 
17 


26 
26 
25 
25 
25 


81 
82 
82 
82 
82 


77 
77 


llol"n£ n^1R<? 


60 




70 


Yards 


09 








Total....* 


32,581 


19 


4 


11 


18 


26 


32 


78 







Considering the per cent of total days lost in each period, it is 
found that the condition is the reverse of that shown for the number 
of injuries. The number of injuries decreases steadily throughout the 
successive groups. The percentages of loss were as follows: From 
disabilities terminating in the first week, 8.5 per cent; in the second, 
10.3 per cent; third, 10.1 per cent; fourth, 9.5 per cent; fifth, 9.7 per 
cent; and sixth and later, 52.0 per cent. It will be noticed that for 
the five departments as a whole there is little variation in the per 
cent of total days lost for the four weeks following the first. 

The fact of greatest economic significance here is that the total 
time lost from the disabilities terminating before the sixth week 
(nearly 90 per cent in number of all temporary disabilities) was only 
48 per cent of the total time lost from temporary disabilities. When 
the economic losses from fatal accidents and from permanent dis- 
ablements are also considered, the relative importance of the losses 
from short term disabilities would be greatly diminished. 

It has been noted already that the mechanical department shows 
a higher percentage of disability terminating in the first week than 
any of the other departments. This is true both in the table on 
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page 50 and that on page 51. With a high percentage of injuries 
there appears for the mechanical department a high percentile of 
lost time in the early periods. For this department the losses run 
as follows: First week, 12.2 per cent; second week, 12.2 per cent; 
third week, 10.7 per cent; fourth week, 7.8 per cent; fifth week, 6.6 
per cent. 

It will be noticed that for each department the average days lost 
per injury during the 6 years in the single plant are considerably 
higher than the averages for the same departments of the 130 plants in 
1909 and 1910. This does not indicate a greater prevalence of severe 
injury but is due to the fact that minor accidents decline more 
rapidly under organized safety effort than serious ones, and the 
result is a higher average duration per injury. 

It is of interest to know the average amount of time lost annually 
per worker from accidents in the principal departments of all the 
plants imder consideration. To ascertain this, data are necessary 
both for total time lost and for total number of 300-day workers. As 
already indicated, the total time lost is reported for injuries occurring 
in 130 plants during the years ending Jtme 30, 1909 and 1910, and in 
one lai^ plant for the years ending December 31, 1905 to 1910, 
but data were not available for the determination of 300-day workers 
for these periods and plants, according to the method explained on 
pages 21 and 22. It is possible, however, to estimate with approximate 
accuracy the number of 300-day workers, and this is done by the 
following method. 

By combining the available data for the plants reporting number 
of accidents for the year ending June 30, 1910, with those for the 
large plant reporting these items for the calendar years 1905 to 1910, 
the total number of 300-day workers and of injuries involving tempo- 
rary disability are ascertained,^ and the accident rates as shown in the 
following table are found. It is assumed that the relation between 
workers and accidents expressed by these rates also prevails in 
plants for which time lost from injuries was reported, but for which 
300-day workers could not be determined. Dividing the number of 
injuries in such plants, shown in the next to the last column of the 
table, by the accident rates, the calculated niunber of 300-day 
workers for each department, shown in the last column, are secured. 

1 For these date see tablee, pp. 43 and U9 and Appendix D. 
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CALCULATED NUMBER O? 300-DAY WORKERS IN SPECIFIED DEPARTMENTS OF 
PLANTS REPORTING TOTAL DAYS LOST FROM INJURIES. 





Data for plants for which 
number of aocklay workers 
oouldbedetermined.1 


All In. 
Juries for 

which 
timekMt 

wasre- 
ported.> 






Number 
ofSOOHlay 
workers. 


Ixduries involving 
temporary disa- 
biUty,l<&iyand 
over. 


OelOQ. 

lated 
number 
ofSOO^lay 
workers. 




Number. 








26,212 

18,188 
34,500 
18,768 
23.046 
21,027 


6,628 
6,946 
9,868 
2,523 
5,117 
3,300 


253 
327 
286 
134 
222 
157 


2,942 
2,347 
8,796 
1,646 
2261 
2,280 


U,628 


Steelworks 


7,077 


^4>ll<T^g milta r . - - 


13,273 


FoQTM&ies r.T.,-. 


12,276 


Mechenkfll t 


10,140 


Yards 


14,580 







1 Figures cover combined data for the year ending June 30, 1910. and in the case of 1 large plant the 6 yean 
ending Dec. 31, 1910. See tables on pp. 43 and 119 and Appendix D. 

* Figives cover combined data for the 2 years ending June 30, 1910, and in the case of 1 large plant the 
6 years endhig Dec. 31, 1910. See Appendixes B and F. 

Dividing the reported number of days lost by the calculated 
number of 300-day workers gives the estimated average yearly loss 
in days per 300-day worker shown in the table which follows: 

ESTIMATED AVERAGE NUMBER OF DAYS LOST ANNUALLY PER 300-DAY WORKER 
IN SPECIFIED DEPARTMENTS OF PLANTS REPORTINO TOTAL DAYS LOST. 





Blast 
furnaces. 


Steel 
works. 


Rolling 
mills. 


Foun- 
dries. 


Mechan- 
ical. 


Yards. 


Reported number of days \mt * 


11,628 
60,011 

4.30 


7, on 

43,866 
6.20 


13,273 
58,685 

4.42 


12,276 
21,467 

L76 


10,140 
81,835 

3.14 


14,580 
35,521 

2.44 


Average yearly loss in 'days per 300-day 
worker 







1 Figures cover combined data for the 2 years ending June 30, 1910, and in the case of 1 large plant the 
6 years ending Dec. 31, 1910. See tables on pp. 53 and 124. 

This table indicates that the highest average number of days lost 
per 300-day worker was in the steel works, followed in order by roll- 
ing mills, blast furnaces, mechanical operations, yards, and foundries. 

Tables which have already been given have indicated that with a 
decreasing accident rate there is a considerable fluctuation in the 
proportion of minor accidents and of those of a more serious char- 
acter, with a tendency to a more rapid decrease in the accidents of 
short duration than in those involving a longer period of disabihty. 
The relation between a declining accident rate resulting from organ- 
ized safety work extending over a period of years in the same estab- 
hshment and the average days lost per injury, as well as the average 
days lost per 300-day worker, may be studied in the records of one 
plant where complete data are available for each of the six years, 
1905 to 1910. The following table presents in comparative form the 
results of this experience: 
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AGCIDBNT BATES PBB 1,000 300-DAT WORKEB8 AND AVEBAGE DAYS LOST PBB 
INJUBY AND PER 300-DAY WORKER IN THE PRINCIPAL DEPARTMENTS OF A PLANT 
EMPLOYING AN AVERAGE OF 0,634 MEN, BY YEARS, 1006 TO lUO. 



1005 



1000 



1007 



1008 



1000 



1910 



Blast ftiniao6s: 

NonilBttal injuries 

Loss of time in days 

Avcrace days lost per injury 

NonfBUil-accident rates per 1,000 300- 
day workers 

Average days lost per 300-day worker. . . 

Steel works: 

Nonfatal injuifes 

Loss of time in days 

Averagedays lost per Injury 

Nonlbtal-flocident rates per 1,000 300- 
day workers 

Average days lost per 300-day worker. . . 

BolUngmilb: 

Nonfatal injuries 

Loss of time in days 

Average days k»t per injury 

Nonfatal-accident rates per 1,000 300- 
day workers 

Average days lost per 300-day worker.. 

Mechanical: 

Nonfatal injuries 

Loss of time in days 

Average days lost per injury 

Nonlbtal-aocident rates per 1,000 300- 
day workers 

Average days lost per 300-day worker . . 

Yards: 

Nonilfttal injuries 

Loss of time in days 

Average days lost per injury 

NonfataKaoeident rates per 1,000 300- 

day workers 

Average days k>st per 300-day worker. . . 

Total. 5 departments: 

Nonifiital injuries 

Loss of time in days 

Average days lost per injury 

Nonfatal-aoddent rates per 1,000 300- 
day workers 

Average days lost per 300-day worker. . . 



400 
6,400 
13.8 



6.62 



a07 

861 
6.66 



848 
4,348 
12.6 

340 
3.11 



416 
6,166 
12.4 

381 
4.75 



390 

3,862 

13.3 

346 
8.26 



1,726 

22,063 

13.3 



309 
0,834 
17.1 

810 
6.42 



314 
8,110 
26.8 

367 
6.00 



191 
6,156 
37.0 

192 
6.19 



313 

3,339 

16.7 

188 
2.94 



271 
6,196 
22.9 

276 
6.22 



401 
7,646 
19.1 

337 
4.63 



336 
7,462 
22.8 

286 

6.35 



867 
7,196 
30.3 

190 
3.83 



119 
1,836 
16.4 



4.64 



168 

3,668 

31.8 

149 
3.34 



325 
4,778 
31.3 



4.94 



309 

6,545 

17.9 

174 
3.13 



186 

3,699 

14.0 

163 
3.37 



183 

3,163 
17.3 

158 
3.74 



73 
1,660 
33.7 

116 
3.64 



76 
1,433 

18.7 

107 
3.00 



199 

3.872 

19.6 

175 
3.41 



146 
3,062 
21.0 

156 
3.28 



00 
889 
14.8 



109 
2.50 



94 

1,687 

17.9 

234 
4.20 



1,456 

27,147 

18.6 

234 
4.37 



1,334 

28,989 

21.7 

211 
4.59 



611 

13,198 

21.6 

169 
3.66 



917 

16,772 

18.3 

184 



181 
3,622 
30.0 

107 
3.36 



317 
6,340 
34.6 

191 
4.73 



393 

6,548 
18.9 

133 
3.33 



102 
1,638 
16.1 

113 
1.82 



105 

1,845 

17.6 

182 
3.23 



18,002 
20.0 

148 
2.96 



The above table presents a condensed history of the progress of 
accident prevention in the plant whose experience is analyzed in 
detail in Chapter II. The saUent feature of this table is the steady 
and considerable fall in the accident rates per one thousand 300-day 
workers and in lost time per 300-day worker. These figures furnish 
two measures of improvement in conditions in this period of six 
years. Between 1905 and 1910, taking the five principal depart- 
ments of this plant together, the accident rate per one thousand 300- 
day workers feU from 321 to 148, or 57 per cent, while the average 
days lost per 300-day worker fell from 4.28 to 2.96, or 31 per cent. 

It will be observed that the per cent of decline in the rate per one 
thousand 300-day workers was greater than the per cent of decline 
in the average days lost, and this is true for each of the five depart- 
ments shown in the above table. The explanation of this more 
rapid decline in the accident rates than in the days lost is that the 
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minor accidents decrease more rapidly than do those of a more 
severe character. This has previously been indicated in the com- 
parison between plants with developed safety systems and those 
which have done Uttle or no work of that character. A very great 
number of the minor injuries are of a nature which a little care and 
foresight will prevent. On the other hand, an important feature of 
the severe accidents is the fact that they can not be foreseen and are 
not; theref ore, so readily diminished by safety measures. 

From the fact that with safety effort the accident rate per one 
thousand 300-day workers declines more rapidly than does the 
average days lost per 300-day worker, it follows that under these 
circumstances the average days lost per injury will increase, and it 
will be seen that in the above table this is what imif ormly took place 
in each of the five departments covered. These figures, it should be 
pointed out, do not indicate a greater prevalence of serious injury, 
but merely that the short disability accidents declining more rapidly 
than those of a serious character the average duration of each injury 
is somewhat longer. 



LOSS OP TIME, BY OCCUPATIONS. 

The following table brings out the liability of the occupations to 
various degrees of severity in their injuries. 

COMPARISON OP TYPICAL STEEL-PLANT OCCUPATIONS, BY NUMBER OP DAYS LOST 

PER INJURY. 

[Figures are for 130 plants for 2 years ending Jane 30, 1910, and fw 1 plant for years ending Deo. 31, 1910 
For detaib see Appendixes B and T.] 



Oecnpation. 



Number 

of 
ipjuries. 



Days lost. 



Total. 



Average 
injvy. 



OHeis and greasers 

Crane hookers .-. 

Switchmen 

Ladle men, steel works . . . 

Laborers, steel works 

Cast-house crew 1 

Craneman 

Stookers, blast furnaces *. 
Laborers, blast furnaces . . 

Laborers, rolling mills 

Laborers, yards 

Mechanics* 

Rolling crew « 

Shearmen and helpers 



166 

249 

379 

2U 

973 

481 

182 

282 

1,315 

1,099 

1,648 

1,299 

623 

530 



4,224 

5,631 

7,487 

4,329 

18,167 

9,250 

3,002 

4,767 

20,802 

27,747 

23,660 

17,607 

8,215 

6,206 



23 
20 
20 
19 
19 
17 
17 
16 
16 
14 
14 
13 
12 



1 Indndes barmen, daymen, cinder snappers, keepers, and keepers' helpers. 

* Includes bottom fillers, cf^ers, larrymen, scale-car operators, skip-hoist operators, and top fillers. 

* Indndes handy men, machinists and helpers, millwrights, pipe fitters and helpers, and rroair men. 

* Indndes catdiers, drag downs, finishers, hookers, hooknips, lever men, man&ulators, roll engineen, 
rollers and helpers, rdl hands, ronghecs, screw men, strandecs, and table man. 

The number of injuries occurring to each occupation and the total 
number of days lost by the injured being shown, a simple division 
discloses the average loss per injury. The highest average, 26 days, 
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occurs amoBg oilers and greasers. These workers must necessarily 
approach the moving parts of the various machines to which they 
give attention. Until very recently comparatively little attention 
had been given to rendering their approach safe. They had been 
allowed to climb into perilous positions and carry on their work 
tmder needlessly dangerous conditions. Next in order come crane 
hookers, with an average of 23 days lost per injury. Men in this 
occupation are necessarily exposed to very considerable danger. 
They have to handle constantly masses of moving material of great 
size and in more or less rapid motion. If a chain slips or a barfalls, 
the crane hooker is in danger. Following this group are the ladle men 
in steel works with an average loss per injury of 20 days. While this 
average is based upon ladle men, it probably applies to other workers 
in the steel works similarly situated, as for example, the vessel men 
in the Bessemer works and the pitmen in the open hearth works. 
The danger in their occupation is closely connected with the hand- 
ling of hot metal. Explosions of molten metal, the breaking of 
chains, and other accidents of this character constitute a condition 
of menace which can be improved only by the most scrupulous 
care. The switchmen on the railways of the plants also had 20 
days of average loss. This showing for the switchmen reenforces 
what has been said elsewhere with regard to the hazard of their 
occupation. Special comment is not necessary on the other occupa- 
tions shown in the table. 

COMPARISON OP TIME LOST IN PLANTS HAVING EXTREME GONDmONS 
AS TO SAFETY SYSTEMS. 

Before passing from the consideration of this matter of lost time 
per man employed, it is desirable to present another contrast. This 
is done in the following table: 

COMPARISON OP A PLANT WHICH HAS MEASURES FOR SAFETY WITH A PLANT 
WHICH LACKS SUCH MEASURES, BY DEPARTMENTS. 

|Plant A la ODA in wli&oh active measuru for safety have been ondartakBn; Plant X one in which such 

measures axe lacking.] 



Departments. 


Accident rate per 

1,000 300^ay 

workers.! 


Days lost per 
injury. 


Days lost per 
300^ay worker. 




Plant A. 


Plant X. 


Plant A. 


Plant X. 


Plant A. 


Plant X. 




188 
291 
202 
147 
112 


607 
925 
636 
196 
619 


16.8 
16.0 
16.2 
13.4 
13.4 


16.1 
18.5 
18.0 
17.9 
16.9 


2.7 
4.7 
3.2 
2.1 
1.2 


8.0 




16.9 


i^nnwinlii 


9.7 


Yard.r. 


4.2 




9.1 






Total 


180 


608 


16.7 


17.6 


2.8 


8.9 







lAU disabling accidents, both fatal and nonfatal. 



Digitized by 



Google 



60 LABOB GOI!n>inOK8 IN IBOK AND STEEL IKDU8TBY. 

Hitherto the facts have been presented mainly by groups of plants, 
the worse compared with the better. Plant A stands high on the 
list of those that have undertaken successfully safety actiTities. 
Plant X, on the other hand, is among those wldch may be said to 
have done almost nothing in this direction. 

The table under consideration contrasts extreme conditions. The 
rate in Plant A is 35 per cent of that in Plant X. The contrast is 
sufficiently pronounced between the plants taken as a whole. When 
we direct attention to the different departments a still more striking 
contrast comes into view. In steel works, for example, Plant X has 
a rate of 925 against a rate of 291 in Plant A, more than three times 
as high. In the mechanical department Plant X has a rate nearly 
five times that of Plant A. 

Considering the average loss per injury, an excess in Plant X 
appears of 4.5 days in the yard department and 3.5 days in the 
mechanical department. Intheplant as a whole the loss is 1.8 days 
per injury higher. Not only were injuries much more numerous but 
they were of greater average severity. 

This excessive disability from the injuries in Plant X influences 
the average loss per 300-day worker to such an extent that these 
losses are in more striking contrast than the rates. In steel works, 
for example, ]:ates in Plant X were three times those in Plant A. 
Losses per 300-day worker were nearly four times as great. The 
facts are shown in the accompanying diagram. 

'Hiis comparison emphasizes a condition of apathy regarding the 
occurrence of accidents in such plants as X, The condition is one 
very largely characteristic of the entire industry not very long ago. 
Nearly every large plant in the country has at some time been in a 
situation more or less closely approximating that of Plant X. 

Equally, on the other hand, does this table emphasize the possi- 
bilities of constructive effort. Plant A started in the effort for safety 
under circumstances distinctly more discouraging than those which 
now prevail in Plant X, although its record was never so bad. Plant 
A presents a high but perfectly attainable standard. 

NATXJBE OF THE INJUET. 
RELATION OP INJUKT TO PERIOD OP DISABELITY. 

Under this heading the relation of the different sorts of injury to 
the periods of disability will be first considered. Three tables are 
presented in this connection, the first pertaining to the 130 plants 
from which data concerning the nature of injury were tabulated for 
the period of two years ending June 30, 1910; the second relating 
to a single plant employing an average of 6,624 men for a period of 
six years ending December 31, 1910; and the third presenting a con- 
solidation of the data contained in the two preceding tables. 
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ULBOB CONDITIONS IN IBON AND STBEL INDUSTBY. 



NATURE OF INXUBT AND LENGTH OF ABSENCE FROM WORK 

irUMBBB OF PBBMANBNTLT DflUBBD WHO RBTUBNBD TO WOHK IN SPBCDIBD 

WEEK. 



ICar- 

ginal 
num- 
ber. 


Nature of injuries. 


Total. 


Per 
cent of 

e«di 
kind of 
injury. 


First. 


flMMWld 


Third. 


Fourth. 


1 


LoM of one erm ............................. 


10 
12 
8 
2 

ao 

77 
107 
14 
40 
2 


0.0& 
.07 
.04 
.01 
.18 
.47 

L02 
.00 
.80 
.01 












Loss of one leg 












Loss of one hand 












Loss of both hands 












T^Ms of thnwb 


7" 

IS 


4 
7 
17 


6 
10 
22 


8 
10 
11 




l/oss of flrs* finger 




Loss of other fingers 




Loss of one foot ."••.. 




Loss of one eye.. 


i 


1 


1 


4 


10 


T-oss of both eyffl 




Total permanent ii^luries 










u 


871 


2.26 


21 


20 


80 


28 







TEBfPOBABT DISABUJTIES (1 DAT OB OVBB) TEBBONATDIG IN SPBCDIBD WBBKi 





Bye[pjartos,,.., ,^^ „ 


70 

1 

140 

6 

17 

110 

76 

107 

745 

1,079 

3,309 

1,928 

3,202 

134 

419 

33 

735 

9 

49 

28 

131 

272 


7.26 
.43 


680 
8 


78 
2 


26 

4 


10 
8 




FrartuTe ofDnA arm ..--** 




Fr^rturQ ot hotb aniia.,...^,^_, ,,..,.,,«.... 




Fracture of one IeR*,_** .,., 


:S 

.10 

.00 

.46 

.65 

4.53 

6.67 

20.51 

1L74 

19.40 

.82 

2.05 

.20 

4.07 

.05 

.30 

.17 

.80 

6.49 

.24 

L06 

6.46 

.19 


1 


2 


1 


2 




Fmcrureof boih logs *-— ,, 




Fraeturo of skull, ,».,„,,.,,„, 


i 

19 
10 
19 
137 
273 

877 

1,428 

61 

219 

22 

269 

'**24' 

17 

30 

399 

6 

71 

509 

10 


2 
26 

8 
15 
103 
154 
561 
393 
470 
27 
46 

""m 

2 

11 

2 

82 

209 

2 

47 

185 

7 








Fraijtijreorribs. 

Other Iractiirfts_,.. *.,..,,,. 


14 

4 

7 

47 

80 

209 

117 

174 

8 

18 

2 

71 

1 

1 

2 

17 

76 

5 

20 

68 

7 


6 

8 
7 
33 
40 
85 
66 
85 
5 
9 

«■ 

3 

i' 

10 
89 

8 
13 
26 

1 




H^nd tfushed of broken-. 


10 


Foot or toK cnishtdor binkeii, 


11 


FiniicR ffTL'sh&d tif brokan, , 


12 


Hiiml or nngei?] bnii^iedj etn, t, .,,-.,,,.. , 


13 


Foot or toos bruisedffltfl.... „*,*...... 


14 


Other pJ^"^ bmi&Bd, Bte 


16 


Dislociitioii3,„... ...*.,. 


16 


Pviiifitured wott^ds «..«._.<.., 


17 


Asphyxia ,„, 


18 


BtuTUii by hot metals, „^*^^...., 


19 


Bunis by i^llitig stock „„,.,,,„ 


20 

21 


Bums by pas.^.. ,_„., 

Bijms \)v elR'trldtv... „ 


22 


Bums by ateiim and water 


23 


Bums not s^edHed „„, 


34 


H^vnia 


26 


Plural inhiries..... 


26 


TTiM4mfflpivl 


27 


Not reported 




Total temporary disabilities 


28 


16,057 


97.75 


6,561 


2,568 


970 


507 




Per fAnt f^ermlnatinffin eadi week. 


20 




"" 


56.2 
^578 


22.0 
2,597 


8.4 
1,018 


4.4 
686 


80 


Total nonfatal inJuliBe 


16,€» 


100.0 
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IN 130 PLANTS, FOB 2 YEARS ENDING JUNE 30, 1910. 

NUMBEB OF PBRlIANBNXIiT INJURED WHO RETUIINBD TO WOKK IN SPBCIVIBD 

WEEK. 



Fifth. 


Sixth. 


Sev- 
enth. 


Ei^tfa. 


Ninth. 


Tenth. 


Elev- 
enth. 


Twelfth. 


Thir- 
teenth. 


Four- 
teenth 
and 
later. 


Not re- 
ported. 


Mar- 
ginal 
num- 
ber. 






1 


i' 


2 






1 




1 
2 
2 


5 
9 
6 
2 
9 
27 
64 
7 
20 
2 


1 










3 








1 










3 


















4 


5 
7 
19 


2 
6 
9 


1 
8' 
















5 


1 

7 


2 

4 
1 
3 










1 
2 
4 
5 


6 


1 


8 


1 


1 
2 
2 


7 
8 


5 


3 


1 


3 








9 








10 
























36 


19 


6 


12 


13 


1 


3 


2 


5 


17 


140 


11 



TEUfPORABT DISABIUTI9S (1 DAT OB OVBB) TBIUIIINATING IN SPBCIFIBD WEEK. 







5 
2 


8 

4 


2 
2 

1 
7 


1 
2 


3' 


2 


1 
1 


2 
3 


467 
27 


1 
2 




3 






2 


6 


2 


1 


5 


• 11 


18 


78 

6 

6 

30 

23 

41 

294 

455 

818 

399 

888 

21 

115 

9 

100 


4 
5 


40 
32 
49 
25 
63 
2 
6 


24 
20 
27 
18 
29 
6 
8 


1 
3 
1 
1 

16 
8 

15 
7 

12 
3 
1 








1 
1 
2 




1 


1 





1 
7 
2 
8 
7 
7 
4 
8 


1 
3 
2 

16 
3 
4 

12 
7 






7 




1« 


2 
♦ 5 
11 

3 

1 
3 
20 

i' 


8 




9 


3 
3 
2 

1 
7 

1 


6 
1 
4 
4 
3 


1 


7 


10 
11 




1 
2 
5 

1 


12 




13 


8 


14 
15 


i 
.... 








16 












17 


34 


i6 
1 


6 


4 


5 

1 


1 


1 




2 
1 

1 


10 


18 




19 


3 






1 






1 
1 

3 
10 
8 
7 
6 
1 


7 
5 
81 
262 
13 
87 
212 
3 


20 














21 


1 

27 
1 
8 
21 


8 
16 
2 
6 
15 


1 
9 

1 
3 
6 




1 
7 

1 
4 
3 


1 
6 






1 
3 

2 


22 




1 

1 

i' 


23 
24 


2 
2 


8' 

1 


25 
26 
27 


















360 


217 


103 


72 


81 


35 


31 


14 


41 


HI 


4,397 


28 


3.0 
386 


1.9 
236 


0.9 
109 


0.6 
84 


0.7 
94 


0.3 
36 


0.3 
34 


0.1 
16 


0.3 
40 


1.0 
128 


•'4;637* 


29 
30 
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LABOB CONDITIONS IN IBON AND STEEL INDUSTBT. 



NATUBE OF INJUBY AND LENGTH OF ABSENCE FBOM WOBK IN A PLANT 

NUMBEB OF PBBMANBNTLT DfJUIUBD WHO BBTVHNBD TO WOBK IN SPECIFIED 

WEEK. 



Mai^ 
ginal 
num- 
ber. 


NatunoflnjurieB. 


Total. 


Per 
cent of 

each 
kind of 
injury. 


Fint. 


Second. 


Third. 


Fourth. 




Loss of one arm 


31 


0.01 
.00 
.09 
.10 
.41 
.04 
.12 
.01 












Loss of one leg............. 












Loss of thumb 


i" 


1 
1 








Loss of flist finger. 


1 
4 


1 
3 








Loss of one foot 




Loss of one eye 













Loss of both eyes 




. 








Total permanent iqluries 










9 


67 


.87 


1 


2 


5 


4 







TEIHFOBABT DISABILITIES (1 DAT OB OVEB) TEBMINATING IN SPECIFIED WEEK. 



1 


Eyeii^uries 


344 
56 
3 

102 
2 
22 
67 
36 

178 

356 
1,346 
1,203 
1,706 

462 

180 
90 

544 
80 

101 
97 
08 

343 
14 
97 
16 
19 


4.51 

.73 

.04 

1.34 

.03 

.29 

.88 

.47 

2.33 

4.67 

17.64 

16.78 

22.38 

6.06 

2.36 

1.18 

7.18 

1.06 

L32 

1.27 

1.30 

4.56 

.18 

1.27 

.22 

.07 


231 


46 
3 


17 
2 


6 
2 


2 


Fracture of one arm 


8 




4 


Fracture of one leg 






1 


2 


5 


Fracture of both 1^ 






6 


Fracture of ribs .* 


4 

2 

4 

3 

51 

666 

544 

801 

224 

110 

58 

130 

15 

50 

45 

24 

144 

3 

31 

9 

5 


1 

4 

2 

14 

44 

266 

249 

338 

100 

29 

12 

89 

12 

14 

21 

19 

72 

ii* 

1 

4 


7' 

2 
15 

48 
144 
140 
166 
39 
16 

7 
70 
12 
13 
18 

8 
41 

1 
16 

2 

1 


1 

5 

2 

21 

56 

81 

80 

109 

25 

3 

2 

63 

12 

4 

6 

13 

25 

2 

10 

1 

1 


7 


Other fractures 


8 


Hand crushed or broken 


9 


Foot or toes crushed or broken 


10 


Fhogers crushed or broken 


11 


Hand or fingerB bruised, etc 


12 


Foot or toesHbruised etcl 


13 


Other parts bruised, etc 


14 


Dislocations 


15 


"Pnnct^irftd wo!inds. 


16 


Agphyxift , 


17 


Bmns by hot metal 


18 


Rumg hy falling qtock 


19 


Bums by gas.. r. 


20 


Bums by electridty 


21 


Bums by steam and water 


22 


Bums not spedfled 


23 


Hernia 


24 


Plural injuries 


25 


Unclassified 


26 


Not reported 




Total temporary disabilities 


27 


7,562 


99.13 


3,154 


1,351 


786 


531 




P<^r cent terminating in eadi wenv . ... . . 


28 






43.8 
3,155 


18.8 
1,353 


11.0 
791 


7.4 
535 


20 


Total nonfatal ix^junes 


7,629 


100.0 
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BMPLOYINa AN AVERAOB OF 6.824 MEN, 6 YEARS ENDING DEC. 31» 1910. 

NUM BBB OF PERMANENTLY INJUBEO WHO BBTUBNEO TO WOBK IN SPECIFIED 



Fifth. 


Sisth. 


Sev- 
enth. 


Ei^fh. 


Ninth. 


Tenth. 


Elev- 
enth. 


Twelfth. 


Thir. 
teenth. 


Four- 
teenth 
and 
later. 


Notre- 
ported. 


Mar- 
ginal 
num- 
ber. 














1 










1 


















6 
1 


1 


2 


1 
1 
7 


1 

1 
5 


2 

1 




1 










3 










4 




2 




1 
1 
1 


1 


1 


3 

1 
1 


5 






a 








1 


1 






2 


7 










3 
























9 


7 


3 


1 


4 




4 


1 


8 


14 


9 


9 



TEBiPOBABY DISABILITIES (1 DAY OB OVEB) TEBMINATING IN SPECIFIED WEEK. 



8 
6 


1 
6 


2 
2 




4 
8 


2 

4 


1 
1 




3 
5 
1 
8 


2 
9 

1 
48 


18 
1 

6* 


1 




2 


1 

4 


3 


2 


1 


7 




12 


3 


4 


4 












1 
1 








1 

1 


4* 


5 


1 


5 


2 








1 




6 


4 


6 


7 




3 


4 


2 


1 


3 


8 


4 


7 


6 
26 


4 
23 


3 

12 


11 


3 
14 










4 
13 


4 
8 


8 


9 


4 


1 


4 


9 


50 


31 


14 


13 


13 


3 


3 


2 


2 


4 


22 


10 


45 


32 


13 




5 


2 


2 


3 




8 


70 


11 


50 


23 


11 


11 


6 


7 


2 


4 


3 


7 


66 


12 


98 


35 


29 


12 


17 


6 


3 


2 


4 


18 


68 


13 


25 


4 


3 




3 


3 


2 


1 


1 


5 


23 


14 




2 


1 






3 


1 


1 


1 


8 


8 


16 




1 
29 


is' 


13 


3 
20 






1 
6 






5 
26 


16 


46 


9 


4 


3 


21 


17 




7 








1 


1 




2 


7 


2 


18 


17 


3 
1 
6 
7 


i' 

4 
3 




2 
2 
3 
6 


1 






2 




5 

1 

5 

15 


19 






20 










7 
2 


21 


4 


1 


1 




22 




3 

4 






2 
2 








1 


2 
3 
2 


8* 


23 


11 


2 






1 




24 






25 


2 














5 


26 


















415 


235 


131 


119 


128 


63 


32 


29 


48 


177 


363 


27 


5.8 


3.3 


1.8 


1.6 


1.8 


0.9 


0.4 


0.4 


0.7 


2.4 




28 


424 


242 


134 


120 


132 


63 


36 


30 


61 


191 


372 


29 



7447''— S. Doc. 110, 62-1, vol 4- 
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UkBOB CONDITIONS IN IBON AND 8TBBL IKDU8TBY. 



NATURX OF INJURY AND LXNQTH OF ABSBNCX FROM WORK IN 
NUBIBBB OF PBBMANBNTLT INIUKBD WHO RBTUBNSD TO WORK Df SPBCIFIED 



Mar- 

ginal 
num- 
ber. 


Natim <rf injiiriei. 


Total. 


Per 
cent of 

each 
kind of 
mjury. 


First. 


Second. 


TUrd. 


Fourth. 




Loss of (m6 arm •.... - 


11 
10 
8 
2 
37 

>il 

17 

58 

3 


ao6 

.06 
.03 
.01 
.15 
.35 
.82 
.07 
.24 
.01 












Loss of one leg 
























T/oss of ho*h hftndff 












Loss of thumb 


7 

14 


6 
8 
17 


6 
11 
26 


3 

11 
14 




Loss of flrs* fliig«r 




L^oss of other fingers 




Loss of one foot 




Loss of one eye ............................. 


1 


1 


1 


4 


10 


Loss of both eyes 




Total pennanent injuries 










11 


438 


1.82 


22 


31 


44 


32 







TESIPOBABT DISABILITIES (1 DAT OB OVER) TERMINATING IN SPECIFIEO WEEK. 



1 


Ejreiqiuries 


1,536 

126 

4 

251 

8 

17 

132 

142 

143 

923 

1,435 

4,715 

3,131 

4,908 

596 

599 

123 

1,279 

89 

150 

125 

229 

1,409 

53 

369 

1,077 

50 


6.38 
.52 
.02 

1.04 
.03 
.07 
.55 
.57 
.59 

3.84 

6.00 
19.60 
13.02 
20.40 

2.48 

2.49 
.51 

5.33 
.87 
.62 
.52 
.95 

5.86 
.22 

1.53 

4.48 
.21 


811 
3 


124 
5 


43 


15 
5 


2 




3 


■pracitflrft of N>t>i nrms 


4 


Fracture of one 1^ 


1 


2 


2 


4 


6 


Fracture of both l^ 





Fracture of skull 


1 

23 

12 

23 

140 

324 

2,232 

1421 

2,229 

285 

329 

80 

399 

15 

74 

62 

54 

543 

9 

102 

518 

15 


2 

27 

12 

17 

117 

198 

847 

642 

808 

127 

75 

12 

253 

14 

25 

23 

51 

281 

2 

58 

186 

11 






7 


Fracture of ribs 


14 
11 

128 

353 

257 

340 

47 

31 

9. 

141 

13 

14 

20 

25 

117 

6 

36 

70 

8 


7 
13 

9 
54 
96 
166 
146 
194 
30 
12 

2 
115 
15 

4 

7 
23 
64 

5 
23 
27 

2 


8 


Other fractures 


9 


Hand crashed or broken 


10 


Foot or toes crushed or broken 


11 


Fingers crushed or broken 


12 




13 


Foot or toes"bruised, etc 


14 


Other parts bruised, etc 


15 


Dislocations 


16 


"Punctured wounds 


17 


Asphyxia 


18 


Burns by hot metal 


19 


Bums by falling stock 


20 


Burns by gas..." 


21 


Bums by electricity 


22 




23 


Bums not specified 


24 


H«mia *ax.x 


25 


Plural injuries 


26 


Unolftssjfiftd 


27 


Not reported 




Total temporary disabiUties 


28 


23,619 


98.18 


9,705 


3,919 


1,765 


1.038 




For cent terminating in each week 


29 






51.4 
9,727 


20.8 
3,950 


9.4 
1,809 


5.5 
1,070 


ao 


Total nonfatal injurfes 


24,067 


100.0 
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130 PLANTS FOR 2 YEARS AND 1 PLANT FOR 6 YEARS. COMBINED. 

NI7MBEB OF PERMANENTLT INJURED WHO RBTUIUaBD TO WORK IN SPECIFIBD 

WEEK. 



Fifth. 


Sixth. 


Sev- 
enth. 


Eighth. 


Ninth. 


Tenth. 


Elev- 
enth. 


Twelfth. 


Thir- 
teenth. 


Four- 
teenth 
and 
lat^r. 


Not re- 
ported. 


Mar- 
ginal 
num- 
ber. 






1 


i' 


2 




1 


1 




1 
8 
2 


5 
10 
5 
2 
9 
29 
67 
8 
21 
3 


1 






2 








1 






























6 
2? 


3 

6 
- 14 


3 

1 
3 


i' 

7 


1 
2 
6 

1 
4 










1 
1 
5 
6 
8 














1 


4 
1 
1 


2 


2 
2 

4 




5 


3 


1 


4 








10 
























45 


26 


9 


13 


17 


1 


7 


3 


8 


31 


149 


11 



TEMPORARY DISABILITIES (1 DAY OR OVER) TERIIUNATING IN SPECIFIED WEEK. 



15 


9 


7 


7 


6 


3 


1 


2 


4 




485 


1 


13 


13 


4 


12 


19 


6 


4 




6 

1 
19 


11 
67 


28 
84* 


2 


1 
9 


3 


8 


8 


9 


9 


5 


6 


4 












1 










6 

6 

34 


5 


2 
8 


2 

7 


1 
5 






1 

1 




1 


6 


2 


1 


1 


1 


7 


7 


9 


8 


14 


6 


4 


4 


1 


4 


10 


27 


8 


12 

66 


6 
47 


4 
28 


4 
19 


6 
29 










24 


45 
302 


9 


12 


10 


2 


11 


10 


82 


51 


22 


20 


16 


6 


4 


2 


2 




477 


11 


94 


59 


28 


16 


9 


4 


6 


3 


1 




888 


12 


76 


41 


18 


15 


18 


8 


6 


4 


5 


10 


465 


13 


161 


64 


41 


20 


24 


13 


6 


5 


9 


38 


956 


14 


27 


9 


6 


5 


3 


4 


2 


1 


2 




43 


15 


7 


5 


2 


2 




3 


1 


1 


1 




123 


16 




1 
45 


2i' 


1 
17 


3 
25 






1 
6 






14 

126 


17 


80 


10 


5 


5 


31 


18 


6 


8 




3 


1 


1 


1 




3 




2 


10 


8 


3 




2 


2 


2 






3 




12 


20 


1 


1 


1 


1 


2 












6 


21 


7 


9 


6 


3 


. 4 


1 






1 


10 


36 


22 


44 


23 


12 


7 


13 


10 


1 


2 


3 


12 


277 


23 


1 


5 


1 


1 


3 






1 


1 




13 


24 


19 


10 


5 


6 


6 


2 


1 




2 


10 


90 


26 


22 


15 


• 6 


4 


3 


2 


3 


1 






212 


26 




2 




2 






1 




5 




3 


27 












765 


452 


234 


191 


209 


98 


63 


43 


89 


288 


4,760 


28 


4.1 


2.4 


1.3 


1.0 


1.1 


0.5 


0.3 


0.2 


0.5 


1.6 




29 


810 


478 


243 


204 


226 


99 


70 


46 


97 


319 


4,909 


30 



Digitized by 



Google 



68 LABOB COKDinOKS IN IBON AND 8TBEL INDUSTBY. 

Regarding the first two tables it will be noted that there is marked 
disagreement in the proportion of eye injuries. Reference to the 
table on page 70, where injuries are arranged by departments, will 
show that foundries have a great number of injuries to the eye. 
The preponderance of eye injuries in the table for 130 plants is 
due to the number of foundries included. The single plant under 
consideration has a foundry, but the character of the work conducted 
therein is not such as to give rise to the proportion of eye injuries 
occurring in foundries in general. 

The consolidated table shows that the accidents known to entail 
some permanent injury are 1.8 per cent of all the cases. It is prob- 
able that this percentage does not include all the injuries which 
entail some permanent disability. Among those classified as tem- 
porary disabilities, whose duration is determined by the return of 
the injured workman to his employment, there are doubtless quite 
a number of cases in which the man returns but is not able to 
resume his former occupation or earn the same wages that he earned 
before being injured. It was not possible in this compilation to 
isolate such cases as these. There may be among those whose length 
of disability is not reported other cases of a similar kind in which^ 
as the man does not return to his former employment, his ultimate 
condition is unknown. These statements need to be made in view 
of the fact that the class of "permanent injuries" might be regarded 
as comparable with the group of '* permanent disabilities" shown 
in foreign reports. The two groups are not strictly comparable. 
There are cases included among the permanent injuries which would 
not be included among permanent disabilities. The reverse con- 
dition is also true. It is quite impossible, therefore, to say whether 
the groups would be equalized if they could be reduced to the same 
basis, or which would be the larger. 

A few further details may be noted with regard to some of the 
injuries specified in the table. Inspection will show that injuries 
to the hands and feet and general bruises and lacerations of other 
parts of the body constitute very much the larger part of all the 
injuries. The percentages are: Hand, 26.2 per cent; foot, 16.9 per 
cent; bruises, etc., to other parts of the body, 20.4 per cent; bums 
more or less severe come next in order with 13.7 per cent, while eye 
injuries are 6.4 per cent. 

RELATION OF INJUBT TO LOSS OF TIME. 

The relative severity of injuries is best illustrated by the con- 
sideration of the time lost as a result of them. For example, injuries 
to the foot are found to entail an average loss of 16 days; those to 
the hand an average loss of 13 days. The highest average loss 



Digitized by 



Google 



CHAPTBB I. — ^ACCIDENTS IN THE INDUSTRY IN 1910. 



69 



shown by any of the injuries is due to fracture. They constitute 
2.6 per cent of all injuries with an average loss of 29 days. Bums 
constitute 15 per cent, their average loss being 19 days. Asphyxia, 
though of considerable importance in fatal cases, is naturally less so 
in these nonfatal injuries. Six-tenths per cent of all injuries are due 
to this cause and involve an average loss of 2 days. 

A view of the relation of the different injuries may be obtained 
from the table which follows. This table brings together all the 
injuries for which time lost was reported and relates to 130 plants 
for 2 years and 1 plant for 6 years: 

AVERAGE DAYS LOST FOR SPECIFIED KINDS OF INJURY IN ALL PLANTS REPORTING 

TIME LOST. 

(Figures cover 130 plants for 2 years ending June 30, 1910, and 1 plant for 6 years ending Deo. 31, 1910.] 



Kind of ii^ury. 



Injuries. 



Number. 



Per cent 
of each 
kind.1 



Number.* 



Days lost. 



Percent 

fh>m 
injuries 
of each 
kind.* 



Average 

days 
lost per 
injury. 



Eye injuries 

Fractures 

I to hand 

i to foot 

3 to other parts 

Dislocations 

Bums 

Asphyxia 

Other injuries 

Total 



1,056 
497 

4,908 
3,306 
3,969 

555 
2,842 

710 
1,716 



5.6 

2.6 
25.9 
17.4 
20.9 

2.9 

15.0 

.6 

9.0 



9,640 
27,461 
66,146 
52,584 
51,124 

7,888 
53,169 

1,169 
23,955 



3.3 

9.4 
22.3 
18.0 
17.5 

2.7 

18.3 

.4 

8.2 



6 

29 
13 
16 
13 
14 
19 

2 
14 



18,959 



100.0 



100.0 



16 



> The total in this column covers all injuries for which actual days lost were reported. The number of 
Injuries of each kind are calculated on the basis of the per cents shown in the next column. 

I These per cents are based on data shown in the table on pp. 66 and 67. They represent only those 
temporary injuries for which length of absence fh>m work was reported and therefore are not the same as 
the per cents shown in the table. 

s The total in this column covers the actual da3rs lost on account of all injuries for which days lost were 
reported. (See pp. 53 and 124.) The number due to injuries of each kind are calculated on the basis of 
the per cents shown in the next to last column. 

* These per cents are based on a computation of days lost from injuries of each kind, made by applying 
the average days lost from injuries terminating in each week to the number of injuries terminating in the 
respective weeks, as shown m the table on pp. 66 and 67. The average days lost from injuries termi- 
nating in each week were as follows: First weeS:, 4 days; second, 11 days; third, 18 days; fourth, 25 days; 
fifth, 32 days; sixth, 39 days; seventh, 46 days; eighth. 53 days; ninth, 60 days; tenth, 67 days; eleventh, 74 
days; twelfth, 81 days; thirteenth, 88 days; fourteentn and later, 167 days. 

The average loss per injury will be seen to vary from 2 days for 
the cases of asphyxia to 29 days for the cases of fracture, the aver- 
age for all cases being 16. Burns with 15 per cent of the cases and 
18 per cent of the loss are noteworthy. Asphyxia, to whose impor- 
tance as a cause of death and as a probable element in the occur- 
rence of other accidents attention has been directed, has a very 
small percentage of cases (0.6) and a still smaller percentage of lost 
time (0.4). 
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BELATION OF INJTUBT TO DEPABTlfENTS. 

The foUowmg table shows the nature of the injuries in the various 
departments. The figures represent in combination the data for 130 
plants for 2 years ending June 30, 1910, and those for 1 large plant 
for the 6 years ending December 31, 1910. 

NATURE OF INJURY, BT.DEPARTMENTS, IN 130 PLANTS FOR 2 YEARS ENDING JX7NB 
30, 1910, AND 1 PLANT FOR 6 YEARS ENDING DEC. 31, 1910. 

NUMBER OF INJUBIES. 



Nature of injuries. 


Blast 
furn- 
aces. 


Steel 
works. 


RoUhig 
miUsT 


Foun- 
dries. 


Me- 
chan- 
ical. 


Yards. 


Miscel- 
lane- 
ous. 


Not re- 
ported. 


Total. 


PERMANENT INJXTEIBS. 

Loss of one arm 




1 
2 


8 

1 


2 

3 
2 

1 
3 
13 
27 

io* 


4 
3 


1 
7 






11 


Loss of one leg............... 


3 

1 






19 


T/om of OTifl hand .... 


3 

1 

12 
16 
26 

3 
10 


2 

2 

7 
15 

4' 


8 


T/oss of both hands ......... 










2 


Loss of thumb 


2 
5 
17 
2 
4 
1 


3 
3 
13 
8 
6 
2 


8 
21 
49 
4 
8 


2 
13 
31 

2 
10 


5 
7 

20 
3 
6 


37 


Loss of first finger 


85 


liflss of other ff ngers 


198 




17 




58 


Loss of both eyes. 


3 


















Total pennanent in- 
JuriesTT. 


35 


33 


94 


61 


66 


49 


71 


30 


438 






TBHPOKABT DISABIUTIES. 

Bye injuries 


162 

19 

1 

32 


101 
16 


m 

26 


529 
12 


276 
16 
1 

33 
1 
1 
21 
21 
16 

71 

156 

584 

305 

550 

112 

110 

11 

24 

13 

10 

29 

82 

12 

50 

118 


90 
14 

37" 

i" 

17 
13 
20 

127 

173 

578 

505 

646 

94 

61 

4 

14 

3* 

23 
60 

4 

48 

116 

6 


157 
18 
2 
24 
3 
4 
25 
14 
16 

88 

127 

499 

216 

543 

46 

106 

17 

47 

21 

46 

49 

160 

6 

37 

143 

15 


44 

5 

6 

9' 

6 

6 

98 
92 
340 
177 
286 

3i* 

ii' 

1 

6* 

115 
3 

21 
154 

10 


1,536 


Fracture of one arm 


126 




4 




28 


54 


37 
4 
3 
3 
12 
27 

150 

363 

638 

386 

516 

45 

67 

1 

186 

7 

4 

7 

92 
7 
44 
67 
5 


251 


Fracture of both kgs 


8 


Fracture of skull 


4 

24. 
18 
16 

102 

128 

496 

448 

760 

90 

68 

77 

320 

49 

15 

76 

433 

5 

55 

129 

2 


3 

14 
24 
18 

91 

121 

382 

290 

506 

96 

36 

9 

427 

43 

9 

19 

166 

4 

39 

93 

7 


1 

19 
35 
24 

196 

275 

1,198 

804 

1,099 

113 

140 

4 

250 

16 

38 

21 

400 

12 

75 

267 

6 


17 


Fracture of ribs 


132 


Fractures not specified 

Hand crushed or broken 

Foct or toes crushed or 
broken 


142 
143 

923 


Fingers crushed or broken . . . 
Hand or fingers bruised, etc . . 

Foot or toes bruised, etc 

Other bruises, cuts, etc 

Dislocations 


1,435 
4,716 
3,131 
4,908 
696 




699 


Asphyxia 


123 


Biims by hot metol 


1,279 


Bums by gas 


150 


Bums by electricity 


125 


Bums by steam and water... 
Bums not specified ^ 


229 
1,498 


Hernia.. ..f?7. 


63 


Plural injuries 


309 


Unclasdfled 


1,077 


Not reported 


50 






Total temporary disa- 
bilities 


3,529 


2,544 


6,240 


3,212 


2,623 


2,653 


2,399 


1,419 


23,619 






Total noniiatal injuries. 


3,664 


2,577 


5,334 


3,273 


2,688 


2,702 


2,470 


1,449 


24,057 



1 iBcludiog burns from falling stooki 
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NATURE OF INJURY, BT DEPARTMENTS, IN 130 PLANTS FOR 2 TEARS ENDING JUNE 
ao, 1910, AND 1 PLANT FOR 6 YEARS ENDING DEC. 81, mO-Condaded. 



PER CENT OF INJUBDEBS OF BACH NATURE. 






Natuie of injuries. 


Blast 
furn- 
aces. 


Steel 


Rolling 

mil la 


Foun- 
dries. 


Me- 
chan- 
ical. 


Yards. 


Miacel- 
lane- 

0U8. 


Notre- 
ported. 


Total. 


Total permaQent injuries .... 


LO 


1.3 


L8 


L8 


2.4 


L8 


2.9 


2.1 


L8 


TElfPOBABT DISABIUnES. 

Bye injuries 


4.6 
.6 

«9 


8.9 
.6 


8.8 
.6 


11.2 
.4 


10.8 
.6 

n., 

.8 
.6 

2.6 

6.8 

2L7 

1L3 

20.6 

4.2 

4.1 

.4 

.9 

.6 

.4 

LI 

3.1 

.4 

L9 

4.4 


8.8 
.6 


6.4 
.7 


3.0 
.3 
.1 
.4 

.'6* 

.8 
.4 

6.8 
6.3 
23.6 
12.2 
10.7 

'"'*2.T 

.*8" 

0) 

.'8' 

7.9 
.2 

L4 

10.6 

.7 


6.4 


Fracture dT one arm 


.6 


Fracture of both arms 


^•Vo 


Fracture of one leg 


LI 


LO 


L6 
.1 
.1 
.1 
.4 
.8 

4.6 
ILl 
19.6 
1L8 
15.8 
L3 
2.0 

.2 

.1 

.2 

2.8 

.2 

L2 

2.0 

.2 


L4 

■■■<'>; 

.6 
.7 

4.7 
6.4 
2L4 
18.7 
23.9 
3.6 
2.3 

-.1 

'i* 

.9 
2.2 

.1 
L8 
4.8 

.2 


LO 
.1 
.2 

LO 
.6 
.6 

3.6 
6.1 
20.2 
8.7 
22.0 
L9 
3.6 

.7 
L9 

.9 
L9 
2.0 
6.1 

.2 
L6 
6.8 

.6 


Fracture of both legs 


«i 


Fracture of skull 


.1 

.7 
.6 
.4 

2.9 
3.6 
13.9 
12.6 
21.8 
2.5 
1.9 
2.8 
9.0 
1.4 
.4 
2.1 
18.1 
.1 
1.6 
3.6 
.1 


.1 
.6 
.9 
.7 

3.6 

4.7 

14.7 

U.3 

19.7 

3.7 

L4 

.3 

16.6 

L7 

.3 

.7 

6.4 

.2 

L6 

8.6 

.8 


.7 
.4 

3.7 

6.2 

22.5 

15.1 

20.6 

2.1 

2.6 

.1 

4.7 

.3 

.7 

.4 

7.6 

.2 

L4 

4.8 

.1 


Fracture of ribs 


.6 


Other fractures 


.6 


Hand crushed or broken 

Foot or toes crushed or 
broken 


.6 
3.8 


Fingers crushed or broken . . . 
Hand or fingers bruised, etc. . 

Foot or toes bruised, etc 

Other bruises, cuts, etc 

Dislocations....... 


6.0 
19.1 
13.0 
20.4 

2.5 


Punctured wounds 


2.6 


Asphyxia 


.6 


Burns by hot metal 


6.3 


Bums by gas 


.6 


Bums by electricity 


.6 


Bums not speclfled> 


LO 
6.2 


Hftmia ... . , 


.2 


Plural injuries 


1.6 


Unclamined 


4.6 


Not reported 


.2 






Total temporary disa- 
bilities 


96.9 


9S.7 


98.2 


98.1 


97.7 


98.2 


97.1 


97.9 


98.2 







i Less than one-tenth of 1 per cent. 



> Including boms from fUling stock. 



This table calls for comparatively little comment. The percentage 
portion of the table shows in bold-faced type the points where in 
number the injuries are concentrated. For example, bruises to hands, 
feet, and other parts of the body constitute a large percentage of the 
injuries, and this is especially marked in rolling mills and yards. It 
has already been seen that eye injuries comprise a considerable num- 
ber, and it here appears that the percentage (16.2) in foundries is 
mainly responsible for the prominence of injuries of this nature. The 
reason for this is that in foundries there is a great deal of the operation 
known as chipping. Roughnesses and imperfections are removed 
from the surfaces of the castings by means of chisels, either hand 
operated or actuated by compressed air. The chips fly frequently 
and violently from this operation. Their force is not, as a rule, 
sufficient to cause injury when striking the general surface of the body, 
but when the chips of steel strike the eye they may cause all degrees 
of injury from simple irritation to loss of the eye. The steel works 
show the highest proportion of burns from hot metal, while for all 
burns the blast furnaces stand at the top. 
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BI8TBIBUTXOK OV ACGIDXNT8 TSBOUOH THS MONTHS OV THS TXAB. 

The interest of presenting the distribution of accidents through 
the months of the year lies in its bearing upon the question of the 
effect of the extreme of summer heat upon the accident results in 
an mdustry, one of whose constant accompaniments in many occu- 
pations is an excessively high temperature. It is not thought that 
the details of the tabulation will be of interest, and accordingly the 
material from different sources is consolidated into the briefest possi- 
ble compass. The returns here presented are for one large plant for 
a period six years. The total number of accident cases is 7,750. 

DISTRIBUTION OP ACCIDENTS IN MONTHS OF THE YEAR, FOR 1 PLANT DURINQ 
6 YEARS ENDING DECEMBER 31, 1910. 



Months. 



Number 

of 300- 

day 

workers. 



Number 
of in. 
juries. 



Monthly 
accident 
rate per 
1,000300- 
day 
workers. 



January... 
February. . 

March 

April 

May 

June 

July 

August — 
September 
October... 
November 
December. 



39,276 
40,008 
39,347 
40,651 
40,516 
39,380 
39,659 
39,963 
39,697 
39,805 
38,162 



663 
668 
641 
620 
618 
634 
644 
743 
640 
695 
577 
607 



17.4 
17.0 
16.0 
15.8 
12.7 
15.9 
16.4 
18.7 
16.0 
17.5 
14.5 
15.9 



The discussion of the distribution of accidents through the months 
is of very little significance unless we are informed with regard to the 
number of people employed. The iron and steel industry fluctuates 
very materially from month to month, and so the number of acci- 
dents occurring in a given month may not be at all an index of the 
real conditions. It is possible in this case not only to aggregate the 
accidents occurring in each month of these 6 years, but also to deter- 
mine the number of 300-day workers employed. It is possible, 
therefore, to compute rates for these months which probably possess 
some definite significance. The facts are graphically shown in the 
accompanying diagram. 

There is, as will be observed, a steady decline in the accident rate 
from January to May. A rise then begins which culminates in 
August. From this point there is an irregular change to Novem- 
ber, then a rather abrupt rise to the peak in January. It seems a 
reasonable conclusion to draw from these figures that both the 
extremes of heat and of cold have an influence in the occurrence of 
steel plant accidents, the heat condition being the more potent. The 
month of October appears as something of an anomaly when considered 
simply in this relation of the effects of heat and cold. It has a rate 
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LABOB OOinnTIONS IN IBOK AND STBBL INDUSTBY. 



slightly higher than that of January. The explanation of this con- 
dition is probably to be found in the fact that in this particular 
plant the month of October has been most frequently chosen as what 
is called a ' 'record month." In the rivalry between different steel 
mills in the matter of output it has been often the custom to attempt 
a record output in certain months of the year. The climatic condi- 
tions are on the whole more favorable in the months of October and 
of March, and these have been more frequently chosen than any other. 
The relation which has already been shown to exist between degrees 
of activity and accident rates would lead us to expect that while a 
given record month might show no higher rate than ordinary months, 
the aggregate of a series of such months would show a higher level. 
In this table the figures for October seem to indicate the tendency 
of such months to produce a higher accident rate than prevails in 
ordinary months. 

A table showing the amount of production in a Bessemer steel mill 
in two winter and two summer months is here introduced as throwing 
some additional light upon the effect of high temperature upon 
accident rate. There is evidence that intensified activity is normally 
correlated with an increased accident rate,^ and the table just under 
consideration leads to the conclusion that the high temperatures of 
summer, combined with the temperature conditions of the steel in- 
dustry, also tend to increase the rate. 



PRODUCTION OF A BESSEMER STEEL MILL IN TWO COLD AND TWO WARM MONTHS 

OF THE YEAR. 




Number of blows. 


Months. 


Vessel A. 


Vessel B. 


Grand 




Day. 


Night. 


Total. 


Day. 


Night. 


Total. 


total. 


January 


1,134 
925 


1,226 
886 


2,360 
1,811 


1,138 
937 


1,232 
929 


2,370 
1,866 


4,730 
3,677 


Febniwy 




Total 


2,059 


2,112 


4,171 


2,075 


2,161 


4,236 


8,407 




July 


674 
862 


678 
812 


1,352 
1,674 


670 
838 


668 
818 


1,338 
1,656 


2,690 
3,330 


August 




Total 


1,536 


1,490 


3,026 


1,508 


1,486 


2,994 


1,020 





The above table for a Bessemer steel mill shows that for the months 
of January and February in a given year there were 8,407 ''blows" 
in vessels A and B. In July and August there were 6,020 ''blows." 
In view of the fact that the second period has a greater number of 
dajrs, this contrast is slightly less pronounced than it would be if 
the periods were of the same length. The details of this table show 
an excess of activity in the cooler months in each case. The 
** blows" of day and night turns were more numerous at cooler 
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periods, and so with each element going to make up the total. It is 
believed that a similar study of the output of other mills would show 
that a greater amount of work is accomplished in the cooler months. 

This relation is of importance. In spite of lessened activity, which 
would be expected to bring a decrease in accidents, the summer 
shows a slightly higher rate than the more active winter. Direct 
study of the extreme conditions * residting from summer heat and 
steel-work temperatures seems to indicate that the accident rate at 
that season is, in part at least, the residt of those conditions. 

The steel mills recognize the difficulties of the summer season by 
increasing the niunber of "spell hands" and by other efforts to allevi- 
ate a trying situation. Probably nothing will do more for the com- 
fort of the men, and incidentally for their safety, than well-considered 
efforts at ventilation. A possible result of such efforts is illustrated 
by a fact learned in connection with another investigation. In a 
plant devoted to the production of malleable castings there were dur- 
ing the summer frequent cases of heat prostration in the annealing 
room and serious discomfort for all worlonen there engaged. Finally 
a system of swinging fans was installed which kept the air in motion 
throughout the room. The cases of prostration ceased, and the men 
instead of coming from the room entirely exhausted at the end of 
their day were no more weary than workers from other rooms. The 
physical condition of these meA before the fans were in use woidd 
necessarily conduce to accident. The use of ventilating fans may 
therefore be considered not only a needed contribution to the com- 
fort of hard-pressed workmen but a distinct safety device. 

DISTBIBTTTION OF ACCIDENTS THBOTTGH THE HOURS OF THE DAT. 

There has been in the minds of those who have discussed the ques- 
tion of accident distribution a very strong impression that accidents 
increase regularly throughout the working period in some direct rela- 
tion to the increasing fatigue of the workers. In an earUer publication 
of the Bureau ' this subject received attention, and data covering a 
larger number of cases than had hitherto been assembled are there 
presented. For several reasons the iron and steel industry presents 
a satisfactory opportunity for the investigation of this subject. Owing 
to the established custom of continuous operation throughout the 
24 hours of the working-day, this industry has in the two periods a 
more imiform working force than almost any other industry. The 
night period is almost entirely given over to the characteristic steel 
workers. They begin their work at 6 o'clock and continue practically 
without interruption to 6 o'clock the following morning. By the use 
of reUefs and spell hands and mechanical methods the mills are, when 

1 Working ConditioBs and the Relation of Employon and Employees, Vol. Ill of this report, p. 287 
etseq. 
I Report on Condition of Woman and Gblld WajilCarmii ta tlM United States, Vol. XI^^mploynMnt 
^ -, ._ >, , m-.^ «. ^*- Digitized by VjOOQ IC 
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running satisfactorily, kept in constant activity. The midnight meal 
does not mark a period when the machinery regularly shuts down, 
but the men spell each other in such a way that each man has oppor- 
tunity for eating; but the work goes on continuously. During the 
day turn there is a similar body of workers, supplemented by a 
large force of 10-hour men. These 10-hour men come on duty at 7 
o'clock and conclude their work normally at 5 o'clock. This gives in 
the 24 hours two periods of very nearly imiform employment. Cer- 
tain special modifications of this imif ormity will be pointed out at the 
proper place. The information presented with regard to this subject 
covers four groups of accidents, as follows: A group of 7,750 occurring 
in 1 large plant during a period of 6 years, a group of 3,988 occurring 
in 161 small plants during 2 years, 16,988 in a group of larger plants 
for 2 years, and 1 large company operating 4 plants for a period of 2 
years with 3,261 accidents. The total number of accidents for which 
the hour of occurrence was reported is 26,839. The statistics are pre- 
sented in the four tables which follow. The first table presents the 
material for the period of six years in one large plant by years. The 
second presents the same data by departments. The third table 
arranges the data from large plants for two years by departments. 
The fourth table consolidates the data for each of these groups and 
presents also the data for 161 small plants and 1 large company 
with 4 establishments, together with a final total. 



DISTRIBUTION THEOUGH THE DAY OF INJURIES IN 1 PLANT FOR 6 YEARS ENDING 
DECEMBER 31, 1910, BY YEARS. 



Hours. 



Number of injuries. 



1905 1906 1907 1908 1909 1910 Total. 



DAY TURN. 

6.01 to 7 a. m 

7.01 to 8 a. m 

8.01 to 9 a. m 

0.01 to 10 a. m 

10.01 to 11 a. m 

U.01tol2a.m 

Total forenoon 

12.01 tolp. m 

1.01 to 2 p. m 

2.01 to3p. m 

3.01 to 4 p. m 

4.01 to6p. m 

6.01 to 6 p. m 

Total afternoon 

Total day turn 

NIGHT TURN. 

6.01 to7p. m 

7.01to8p. m 

8.01to9p. m 

0.01 to 10 p. m 

10.01 to 11 p. m 

11.01 to 12 p. m 

Total fizst half of night 



39 
70 
100 
123 
100 



600 



65 
106 
126 
120 
84 
52 



553 



1,053 



305 



28 



450 



431 



234 



340 



60 
109 
95 
87 
76 
53 



470 



403 



250 



362 



920 



834 



484 



671 



648 



261 



98 



211 



188 



189 
406 
430 
489 

456 
294 



2,264 



508 
623 
472 
385 
219 



2,346 



4,610 

228 
236 
242 
256 

217 
188 



1,366 
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DISTRIBUTION THROUGH THE DAY OF INJURIES IN 1 PLANT FOB 6 YEARS ENDING 
DECEMBER 31, 1910, BY YEARS—Oondoded. 



Hours. 


Number of Injuries. 


1005 


1906 


1907 


1906 


1909 


1910 


Total. 


NIGHT TURN-concluded. 

12.01 to 1 a. m _ 

1.01 to2a. m 


38 
55 
97 
60 
41 
36 


26 
40 
48 
49 

42 
35 


35 
35 
68 

35 
37 
46 


4 
10 
19 
10 
11 

7 


21 
34 
88 

19 
25 
25 


15 
28 
39 
21 
23 
18 


139 
212 


2.01 to 3 a. m 


269 


3.01 to 4 a. m 


194 


4.01 to5 a. m 


170 


S.OltoOa. m 


167 






TotAlfWcondhftlfo^night 


297 


240 


246 


71 


162 


144 


1,160 






Total night turn 


602 


543 


507 


109 


373 


332 


2,526 






Total reported 


1,665 
266 


1,463 
143 


^'3g 


653 
32 


1,044 
40 


960 
40 


7,136 


Not reported 


614 






Grand total 


1,921 


1,606 


1,434 


685 


1,084 


1,020 


7.750 







DISTRIBUTION THROUGH THE DAY OF INJURIES IN 1 PLANT FOR 6 YEARS ENDING 
DECEMBER 31, 1910, BY DEPARTMENTS. 





Number of ii^uries. 


Hours. 


Blast 
fur- 
naces. 


Besse- 
mer. 


Open 
hearth. 


Rolling 


Me- 
chan- 
ical. 


Yards. 


Miscel- 
laneous 
depart- 
ments. 


Total. 


DAT TURN. 

6.01 to 7 a. m 


41 
105 
100 
114 
91 
52 


22 
27 
18 
26 
34 
24 


44 

47 
60 
28 


50 
80 
96 
104 
103 
00 


14 
67 
78 
93 
73 
41 


22 
48 
49 
59 
59 
33 


14 
40 
43 
46 
46 
26 


189 


7.01 to 8 a. m 


406 


8.01 to 9 a. m 


430 


9.01 to 10 a. m 


489 


10.01 to 11 a. m 


466 


11.01 to 12 a. m 


294 








503 


151 


234 


525 


366 


270 


215 


2,264 






12.01 tolp. m 


56 
114 
113 
107 
80 
52 


15 
31 
27 
26 
26 
23 


30 
52 
53 

45 
37 
21 


45 
118 

103 
111 
79 
53 


39 
97 
92 
81 
73 
26 


29 
61 
64 

58 
36 
27 


25 
35 
71 
44 
54 
17 


239 


1.01 to 2 p. m 


508 


2.01 to 3 p. m 


523 


3.01 to 4p. m 


472 


4.01 to5p. m 


385 


5.01 to 6 p. m 


219 






Total afternoon 


522 


148 


238 


509 


408 


275 


246 


2,346 






Total day turn. ... ...... 


1,025 


299 


472 


1,034 


774 


545 


461 


4,610 






NIGHT TURN. 

6.01 to 7 p. m 


40 
41 
56 
67 
48 
39 


18 
18 
86 
22 
12 
15 


31 
39 
24 
23 
33 
23 


70 
71 
68 
72 
77 
50 


23 
16 

g 

ii 


13 
31 
26 
26 
22 
30 


24 
19 
84 

21 

14 
17 


228 


7 01 t08p. m. ..Trrr... ......... 


235 


8.01 to 9 p. m 


242 


9 01 to 10 p. m 


866 


10.01 to lip. m 


217 


11.01 to 12 D. m 


188 






Total first half of night 


300 


111 


173 


403 


112 


148 


119 


1,366 






1201tola^m 


29 
38 
68 
44 
38 
45 


16 
18 
16 
88 

19 
21 


22 
34 
45 

24 
26 
23 


40 
74 
72 
52 
54 
48 


10 

10 
13 
10 


13 
24 
88 

25 
14 
15 


9 
12 
13 
17 
15 

5 


139 


1.01 to 2a. m.......... ........ ...««.. 


212 


201to3a. m 


169 


3.01 to 4 a. m 


104 


4.01 to 5 a. m 


179 


5.01 to 6 a. m 


167 






Total second half of night 


263 


112 


174 


340 


76 


124 


71 


1,160 


Total n'ght t"™ --,.,,„-,,-.., 


563 


223 


347 


743 


188 


272 


190 


2,526 






Total reported 


1.588 
161 


522 

48 


819 
65 


1,777 
121 


962 
86 


817 
87 


651 
46 


7,136 
614 


Not reported 






Grand total 


1,749 


570 


884 


1,898 


1,048 


904 


607 


7,750 
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DISTBIBUTION THBOUOH THE DAY OF INJUBIES IN 122 PLANTS FOB 2 TBABS ENDIKO 
JUNE 30, 1910, BY DEPABTMENTS. 





Number of li^furles. 


Hoan. 


Blast 
fur- 
naces. 


Steel 
works. 


Boiling 
mills. 


Me- 

chan- 
icaloo- 
cupa> 
tions. 


Yards. 


Miscel- 
laneous 
depart- 
ments. 


TotaL 


DAY TURN. 

0.01 to 7 a. in 


50 

104 
US 
121 
119 
79 


42 

50 
76 
79 

88 
58 


97 
173 
219 
249 

209 
119 


22 
03 
146 
152 
163 
89 


30 
117 
160 
172 
129 

83 


110 
309 
372 
436 
406 
222 


300 


7.01 to 8 a. m 


846 


8.01 too a. m 


1,111 

1200 

1,100 

650 


9.01 to 10 a. m 


10.01 to 11 a. m 


11.01 to 12 a. m 






Total forenoon 


620 


388 


1,066 


665 


700 


1,855 


5,294 




12.01 to 1 p. m 


73 
110 
113 
132 
91 
37 


30 
59 
67 
• 70 
53 
36 


117 
209 
217 
193 
166 
122 


66 
124 
151 
116 
102 

48 


53 
123 
137 
140 
97 
50 


185 
334 
381 
349 
281 
139 


524 


101to2p. m 


959 


2.01 to3p. m 


1,076 

1,000 

780 


3.01 to4p. m 


4.01 to5p. m 


5.01 to6p. m 


432 






Total afternoon 


556 


315 


1,014 


607 


600 


1,679 


4,771 




Total day turn 


1,176 


703 


2,080 


1,272 


1,300 


3,534 


10,065 




NIGHT TURN. 

0.01 to 7 p. m 


43 
46 
48 
54 

45 
40 


37 
42 
55 

38 
34 
26 


117 
117 
115 

93 
114 

78 


24 
30 

24 
29 
20 
13 


36 
51 
43 
44 
43 
19 


98 
130 
123 

103 
119 
64 


355 


7.01 to8p. m 


416 


8.01 to9p. m 


408 


9.01 to 10 p. m 


361 


10 01 to 11 D. m 


375 


11.01 to 12 p. m 


240 






Total first half of night 


276 


232 


634 


140 


236 


637 


2,155 




12.01 tola, m 


36 
23 
43 
41 
41 
42 


31 
45 
23 
27 
21 
32 


57 
81 
74 
52 
62 
85 


16 
14 
12 
13 
15 
7 


12 
35 
30 
24 
35 
26 


57 
96 

94 
94 
80 
70 


209 


1.01 to2a. m 


294 


2.01 to 3 a. m 


276 


301to4a.m 


251 


4.01 to5a. m 


254 


5.01 to 6 a. m 


262 






Total second half of nlsh i . . 


226 


179 


411 


77 


162 


491 


1,546 




Total night turn 


502 


411 


1,045 


217 


398 


1,128 


3,701 


Total reported 


1,678 
143 


SIJ 


3,125 
572 


1,489 
588 


1,698 
320 


4,662 
862 


13,766 
3 222 


Not reported 






Grand t^tal .....--r-»--T-TT. .,».,,,,.,. 


1,821 


1,861 


3,697 


2,077 


2,018 


5,514 


16,988 
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DISTRIBUTION THROUGH THE DAY OF INnjRIES IN ALL PLANTS FOR WHICH INFOR- 
MATION WAS AVAILABLE. 





Number of injuries. 


Per cent ateach 
hour based on~ 


HOUXB. 


161 

plants,* 
2 years. 


122 

large 

plants, 

2 years. 


Large 
com- 
pany 4 
plants, 
2 years. 


Large 
plant, 
6 years. 


Total. 


O-bour 
periods. 


12-hour 
periods. 


DAY TURN. 

6.01 to7a. m 


75 
190 
252 
300 
223 
154 


369 

846 

1,111 

1,209 

1,109 

650 


79 
145 
201 
244 
193 
170 


189 
406 
430 

SS 

294 


712 
1,587 
1,994 
2242 
1,981 
1,268 


7.28 
1&22 
2a 38 
22.92 
2a 25 
12 96 


177 


7.01 to 8 a. m 


a40 


8.01 to 9 a. m 


10 55 


9.01 to 10 a. m 


1L86 


10 01 to 11 a. m 


ia48 


11.01a.m. to 12 m 


a 71 






Total forenoon 


1,194 


5,294 


1,032 


2,264 


9,784 


loaoo 


5L76 






12.01 to 1 p. m 


123 
221 
223 
240 
153 
82 


524 
959 
1,076 
1,000 
780 
432 


117 
187 
220 
188 
144 
105 


239 
508 
623 
472 
385 
219 


1,003 
1,875 
2 042 
1,900 
1,462 
838 


ILOO 
20.56 
22.39 
20 83 
1&03 
9.19 


5.31 


1.01 to 2 p. m 


9.92 


2.01 to3p. m 


10L80 


3.01 to 4 T). m -- 


la 06 


4.01 to5p. m 


7.73 


5.01 to6p. m 


4.43 






Total afternoon. . , 


1,042 


4,771 


961 


2,346 


9,120 


loaoo 


4&24 






Total day tmn 


2,236 


10,065 


1,993 


4,610 


18,904 




loaoo 






NIGHT TURN. 

0.01 to7p. m 


66 
79 

70 
63 

48 
48 


355 
416 
408 
361 
375 
240 


97 
103 
107 
102 
99 
64 


228 
25 
232 
266 

217 
188 


746 
833 

827 
782 
739 
538 


ia7i 

1&66 

1&52 
17.51 
ia55 
12.05 


0140 


7.01 to8p. m 


ia60 


8.01 to9p. m 


ia42 


9 01 to 10 D. m. 


9.86 


10.01 to 11 p. m 


ft 31 


11.01 to 12 p. m 


&78 






Total first half of night 


374 


2,155 


570 


1,366 


4,465 


loaoo 


66i27 






12.01 to 1 a. m 


48 

43 
36 
46 
37 
33 


209 
294 
276 
251 
254 
262 


104 
99 
81 
90 
85 
62 


139 
212 
269 
194 
179 
167 


500 
648 
662 
581 
555 
524 


K41 
1&67 
19.08 
1&74 
16.00 
15.10 


&30 


1.01 to 2 a. m 


&17 


2.01 toSa. m 


&34 


3.01 to4a. m 


7.32 


4.01 to 5 a. m 


&99 


6.01 to6a. m , 


6i60 






Total second half of night 


243 


1,546 


621 


1,160 


3,470 


loaoo 


43.72 






Total night turn 


617 


3,701 


1,091 


2,526 


7,936 




loaoo 






Total reported 


2,863 
1,135 


13,766 
3,222 


3,084 
177 


7,136 
614 


26,839 
5,148 






Not reported 












Grand totAl.. .,....,,.,,.....,,,, 


3,988 


16,988 


3,261 


7,750 


31,987 













1 This group contains plants averaging less than 500 employees, 
tabulated by departments. 



This distribution by hours was not 



The contrasts appearing between day and night will first be con- 
sidered. Wherever the details making up the final aggregate are 
given for the two periods it will be observed that the variation in 
the hour of greatest accident occurrence is much less in the day turn 
than in the night turn. For this there are two explanations: (1) The 
volume of accidents at night is much less than that in the day, 
since the working force is at that time considerably diminished. 
Wherever the volume of night-turn accidents rises to proportions 
at all comparable with those of the day turn there is a clearly 
marked tendency for them to fall into a similar distribution. (2) The 
force at night ip pf a different character from the day force, parttc- 
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ularly in the following respect: A large part of the day force are 
engaged in occupations where the injuries occur to individuals. In 
the characteristic steel occupations mass accidents are not infre- 
quent. The tendency of these mass accidents is, of course, to disturb 
in any small group of cases the regularity of distribution. In the 
day the number of men on duty whose accidents are liable to occur 
individually is so considerable that there is a strong tendency to 
quickly submerge the mass accident in the regular order of things. 
At night those exposed to mass accidents constitute so much larger 
a proportion of the force on duty that these mass accidents stand 
out at particular points, and until the aggregate becomes quite large 
the orderly arrangement does not appear. When the final totals 
are considered, it will be seen that the afternoon and the second half 
of the night have a distribution somewhat similar, in each period the 
third hour showing the greatest number of accidents. The last 
hour in the afternoon, however, has a much smaller percentage of 
accidents than the last hour of the night. The consideration which 
has already been advanced fully accounts for this difference, namely, 
the working force is considerably decreased about 5 o'clock in the 
afternoon. No such decrease occurs in the last hour of the night. 
The first half of the day and the first half of the night present a 
rather decided contrast. For the forenoon the peak of accidents 
comes in the fourth hour; for the night it comes in the second and 
third hours. While the detailed parts of the table do not show 
uniformity in this particular, they show that some cause is at 
work in all departments and in all plants to bring about an earlier 
peak of accident occurrence the first half of the night. Two things 
contribute to this — one certainly and the other pr5bably. The 
first of these is the fact that in many establishments the early hours 
of the night turn are a period of repair work, during which mechan- 
ics are working overtime from their day turns. This raises the 
working force for these few hours and necessarily increases the 
accident occurrence. It is also possible to suppose that since these 
men are working overtime, and often at rush jobs, we may have in 
their case two factors tending to increase accident occurrence. 

(1) Their fatigued condition after their regular day of work, and 

(2) the tendency to hasten the work, both because of their own 
desire to get away and because these repairs are frequently of an 
extraordinary character and demand for the satisfactory operation 
of the mill very speedy completion. 

Another cause of an earlier accident peak in the night is sug- 
gested by superintendents who are familiar with the situation. 
They say that the men on night turn do not secure the same 
amoimt and the same quality of restful sleep that those may have 
who are on day turn; that consequently they come to the mills for 
the night turn in a less satisfactory physical condition than the 
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men reporting in the morning, and that this more or less definite 
lowering of physical tone would tend during the period when they 
were getting into the swing of the work to bring about a greater 
number of accidents. It seems reasonable to suppose that this 
factor has quite a little influence, and with the two factors suggested 
it is beheved that the earUer accident peak in the night turn has a 
satisfactory explanation. 

In the day turn the uniformity of these different groups is striking. 
Notice, for example, in the table combining the results in the steel 

PER CENT OF ACCIDENTS OCCURRING IN EACH HOUR OF THE 
WORKING DAY IN GENERAL INDUSTRY AND IN IRON AND STEEL 
INDUSTRY. 

GEMfRAL INDUSTRY -M.a90 ACClOtNTS- DAY TURM. 
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industry that the peak of morning accident comes throughout all 
the groups at exactly the same hour. In the afternoon group in 
only one of them does it vary from the mean, and this so slightly as 
to have no significance. The lack of uniformity in the night hours 
has already been discussed. The accompanying diagram presents 
some of these facts. The per cents shown in the first section are 
from a report on the employment of women in the metal trades;* 
those in the other two sections are from the table on page 79. 

» Report on Condition of Woman and Child Wage-Earners in the United States, VoL XI: BmplojiiMDt 
of Women in the MeUl Trades, S. Doc. No. 645, Gist Cong., 2d less., p. 96. r~^ T 

7447'— S. Doc. 110, 62-1, vol 4 6 Digitized by LnOOgle 



82 LABOB CONDITIONS IN IBON AND STEEL INDUSTBT. 

In the report made to the Senate on the employment of women 
in the metal trades it was noted that the results were imexpected 
from two standpoints. First, in the appearance of peaks of accident 
occurrence in each of the divisions of the working day, when it was 
predicted that there would be a rise throughout the working period; 
and, second, in that almost uniformly the number of accidents in 
the forenoon was greater than in the afternoon. While this arrange- 
ment was found to exist in the case of ordinary manufacturing in- 
dustry, it was possible to anticipate that in an industry varied and 
of pecuUar conditions, such as ar^ found in the steel industry, no 
such regularity of distribution would be encountered. As these 
tables embody so large a mass of material from this industry, and as 
the results have been corroborated by other tabulations of nearly 
equal volume, this apparently represents a law the reasons for which 
are a proper subject of inquiry. It is evident that the old idea of 
relation of fatigue to industrial accident must be materially modified. 

In the report ^ to which reference has been made an attempt was 
made to secure data in regard to the rate of production from hour 
to hour through the day for possible comparison with the hour of 
greatest accident occurrence. The case selected was one in which 
the operators worked entirely independently, the output being gov- 
erned strictly by the activity of the individual man. These were 
stamping-press operators upon whose machines there were automatic 
counters. The record of the pieces produced as shown by the counters 
was taken from hour to hour and a table constructed showing a 
curve of production. The result was to show that production in- 
creased somewhat steadily throughout the hours of the morning, be- 
gan at a lower point in the afternoon, and again increased, with a 
slight falling off at the last hour in the afternoon. This group was of 
altogether too small volume to be at all decisive, and the correspon- 
dence and the differences between this curve of production and the 
curve of accident suggested the need of further study. 

It was desired in the iron and steel industry to secure data with 
r^ard to some process of similar character involving not a single 
man, but a group of men. It will be noticed that in order to afford 
satisfactory material for such a study the operation must be of a 
kind which is continuously repeated throughout the hours of work, 
the extraordinary interruptions must be as few as possible, and it 
must be possible to determine the number of these repetitions 
within each hour. After careful consideration it became evident 
that the operations of the Bessemer steel converter conformed as 
closely to these conditions as anything occurring in steel-mill prac- 
tice. The converter is a rarher simple apparatus and maintains a 

1 Beport on Gondltlon of Woman and Child Wage-Bamcn In tbe United States, VoL XI: Bm]doy- 
oMnt of Women In tlM Metal Tndae, p. 96, et nq. 
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degree of constant operation throughout long periods more uniform 
than any other operation possible to tabulate in the same way. The 
records of the blower are carefully kept, showing the time when the 
blow begins and when it ends. This makes it possible to count the 
number occurring within a given hour and to aggregate counts from 
day to day. 

The records of a plant having three vessels were chosen for con- 
sideration. It was possible to cover a period of eight months. 
During these eight months two of the vessels were operated continu- 
ously. The other was used as an auxihary; and so its operation was 
decidedly irregular. For that reason attention will be given exclu- 
sively to the two vessels operating continuously throughout the 
period. 

Some comment should be made upon the conditions under which 
these records were made. The Bessemer plant in question employs 
in the neighborhood of 300 men. In order that the operation may 
go smoothly and satisfactorily; there must be very closely timed, 
cooperation among all these men. If, then, it is found that the 
production of this mill shows some definite distribution through- 
out the hours of the day, it is an indication that not only do men 
working individually tend to fall into a sort of rythm in their pro- 
ductive activity; but that a large group of men working upon a 
problem similar to that of the individual stamping-press operator 
do their work in a similar manner. The data are presented in the 
following table: 

PBODUCTION IN A BESSEMBB STEEL MILL DUBING A FEBIOD OF EIGHT MONTHS, 

BY HOUBS. 





Number of blows. 


HoniB. 


Day turn. 


Night turn. 


• 


Vessel A. 


Vessel B. 


Total. 


Vessel A. 


Vessels. 


Total. 


6. 01 to 7 


606 

638 
613 
671 
644 
679 


602 
631 
600 
676 
648 
676 


1,208 
1269 
1,213 
1,146 
1292 
i;S66 


601 
639 
692 
578 
173 
667 


690 
646 
683 
686 
178 
663 


1,191 
1284 
1,176 
1,164 
1346 
1,320 


7. 01 to 8 


8. 01 too 


9. 01 to 10 


10. 01 to 11 


IL 01 to 12 




Total, first half 


3,761 


3,732 


7,483 


3,760 


3,730 


7,480 




12. 01 to 1 


623 
604 
668 
7U 
583 
606 


600 
690 

608 
690 


1,222 
1,193 
1,349 
1410 
1,191 
i;201 


602 
590 
786 
706 
646 
686 


611 
692 
676 
700 
661 
681 


1,213 
1,182 
1461 
1,406 
1,297 
1,167 


1.01 to 2 


2. 01 to 3 


3. 01 to 4 


4. 01 to 6 


S. 01 to 6 




Total, second half 


8,786 


3,780 


7,666 


8,916 


3,810 


7,726 




Total for turn 


7,637 


7,612 


16,049 


7,666 


7,640 


16,206 
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84 LABOR CONDITIONS IK IBOK AKD STEEL INDUSTBY. 

The aggregated results of these eight months of activity show that 
there is a high point of production in the last hour of the morning. 
The preceding hours do not lead up steadily to this high point; but 
for this there is a definite reason. During the two hours in the mid- 
dle of this working period certain changes and repairs are regularly 
made in the apparatus, so that we should expect these two hours to 
show a somewhat decreased production. Disregarding these two 
hours, the steps are these: 1,208, 1,269, 1,292, 1,355. In the after- 
noon production rises to a high point in the fourth. hour and then 
drops off somewhat. In the first half of the night production rises 
to a high point in the fifth hour; in the second half of the night, in 
the third hour. 

So many factors enter into the determination of these totals that 
it is altogether probable that the group of data assembled is not suf- 
ficiently laige to wipe out the irregularities. Enough appears in 
these figures to indicate that production on this large and compli- 
cated scale runs a cycle similar to that observed in the individual 
stamping-press operators. 

For an entirely satisfactory comparison of the distribution of 
accidents through the hours of the day with the curve of production 
through the hours of the day, obviously the data should be from 
precisely the same establishment and covering precisely the same 
period of time. Furthermore, comparisons in a considerable number 
of establishments covering a considerable period of time would bo 
necessary before it would be safe to draw definite conclusions. The 
production data presented above are from one Bessemer department, 
covering a period of 8 months. The best available accident data for 
comparison are from the Bessemer department of another plant, 
covering a period of 6 years.* The departments in the two cases 
employed almost exactly the same number of men and the physical 
conditions and methods of operation are substantially alike in all 
respects. The data, therefore, while derived from different sources, 
justify a comparison. The most striking fact disclosed by this com- 
parison is that in each division of the working period, except the last 
half of the night, the peak of accident occurrence appears in an earlier 
hour than does the peak of production. 

A satisfactory explanation of the agreements and differences found 
in. the above comparison is impossible at the present time. The 
group of accidents making up the accident curve is rather small and 
on that account of less weight, but it covers a period of 6 years, and, 
moreover, seems to be in accord with the accident curve in the steel 
industry as a whole and in industries generally. A consideration of 
such comparisons as are made above immediately suggests many 
questions as to their significance as bearing upon the relation between 

iSeep. 77. 
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production and fatigue and accidents and fatigue, but it is clear 
from the limitations of the material that the answer to these questions 
can not yet be made. Apparently it might be expected that the 
eflFects of fatigue would show themselves in the rate of production 
at an earlier hour than in the rate of accident occurrence, but in the 
figures above the peak of production is found on the whole somewhat 
later than that of accidents. From such a small body of data it is 
scarcely possible to expect definite conclusions. The comparisons, 
however, should suggest the danger of conclusions in regard to the 
relation of fatigue and accidents without a thorough study of all the 
circumstances. 

In the diagram on page 86 is presented a comparison of the pro- 
duction at each hour of the day and night in the Bessemer depart- 
ment for which figures were available for 8 months, with the number 
of accidents occurring at the same hour in all the steel works (Besse- 
mer and open hearth combined) reporting. It will be noticed, ac- 
cording to this comparison, that in each 6-hour period the peak of 
accident occurrence precedes that of production. 

In answer to a question regarding the possible relation of age to 
the accident curve, the following table has been prepared. It shows 
the curve for those 22 years of age and under and those 30 years 
and over. It is evident from the table that there is no discernible 
modification of the curve to be attributed to age. 

DISTRIBUTION OF INJURIES THROUGH THE DAY. BY AGE GROUPS. 
[The figures relate to 1 plant for a period of six years.] 





Number of injuries 
to— 


Hoofi. 


Em- 

It 

under. 


Em- 
ployees 
SOvears 

-^ 

over. 


6(XLto 7a.m. . 


25 
66 

n 

64 
64 
37 


62 


7.01 to 8 a. m •••- 


122 


8.01to 9a.m .. ... 


114 


9.01 to 10 a. m 


IM 


10.01 to 11 a. m 


134 


11.01 a. m. to 12 m 


91 






Total, forenoon 


318 


673 






12 01tolD. m 


30 
41 
68 

53 
49 
26 


70 


1.01 to 2 p. m 


158 


2 01to3D. m . 


167 


3.01 to4p. m 


129 


4.01 to 5 p. m .. 


129 


6.01 to 6 p. m 


66 






Total, afternoon 


267 


718 






Total, day turn , 


585 


1,391 
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There are several other topics, such as the effect upon the accident 
rate of the long turn in blast furnaces and the relation between acci- 
dent occurrence in night and day, which should logically be con- 

NUMBCR 0F«BLOW5''IN A BCSSCMCR PtANT AT EACH HOUR OF THE 0AY-8MONTHS. 




NUMBER OF ACCIDENTS AT EACH HOUR OF THE DAY IN 3TEEL WORK3 

(67] 




NUMBER OF«BLOW«''lN A BESSEMER PLANT AT EACH HOUR OF THE NI6HT-8 MONTHS. 




1320 



0A 



m m 







NUMBER or ACCIDENTS AT EACH HOUR OF THE NI6HT IN STEEL W0RK3. 

57 
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sidered in this connection. Since, however, the material available for 

the discussion of these topics is largely derived from the history of a 

single large plant whose experience is to form the subjects of a later 

^pter, their discussion will be deferred. Digitized by V^OOgi 
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FATAL ACCIDEHTS. 
OSNB&AL DISGXTSSIOK. 

Tlie fatalities occurring in industrial employments have frequently 
been regarded as an adequate measure of industrial hazard. For a 
very large number of employees, or for a series of years, this view is 
justified. In an industry subject to mass accidents such injuries are 
liable to great fluctuations from year to year, and a single year's rec- 
ord can not, therefore, be taken, apart from less severe accidents, as 
a fair indication of the real conditions. In the two years to which 
attention is being directed there occurred, in the 334 plants which 
reported, 569 cases of fatal injury, 214 in the year ending June 30, 
1909, and 355 in the year ending June 30, 1910. Although the num- 
ber in the second year is greater the rate is probably less since 
available figures from many large companies show a decline in rates. 
The plants from which these reports were received employed at least 
81 per cent of all the work people engaged in the industry, as limited 
for purposes of this inquiry. The following table presents the data 
with regard to these cases by years, departments, and causes of death: 

VATAL ACCIDENTS, BY DEPARTMENTS AND CAUSES, TWO YEARS ENDINO 

JUNE 30, 1910. 
NUMBER. 



Departments 
and yean. 


Boms 
from 
hot 

metal. 


Bums 
ftom 
steam 
and 
water. 


Bums 
not 


Elec- 
tric 
shock. 


Crash- 

ing 
Injury. 


FaU- 
ing 
ob- 
jects. 


Fly. 
ing 
ob- 
jects. 


Falls 
of 

work- 
er. 


Belts, 

gears, 

etc. 


As. 


Un- 
classi- 
fled. 


Not 
n- 
port- 
ed. 


Total. 


1909. 

Blast fbrnacee.. 
Steel wortcs..... 


8 
6 
2 
1 


1 


8 

1 
2 


1 


8 
9 
10 

1 
25 

4 
7 
7 


7 
6 
6 




6 
2 


1 


12 


8 
3 
2 
2 
7 


...... 


eo 

28 


RolUziff mills... 






22 










6 


Yards 


1 






1 


1 


1 
2 
11 






36 


Electrical 






2 
2 
1 






8 


Mechanical 


1 


8* 


1 


8 
2 




...... 


5 
1 


5 
3 


1 


36 

18 












Total 


18 


5 


12 


6 


71 


25 


1 


22 


2 


18 


30 


4 


211 


1910. 

Blast fumaoes.. 


8 
3 
6 

1 
1 


2 

1 
1 


6 




21 
23 
22 

4 
33 

4 
12 

8 


8 
8 
9 
5 
6 


1 
...... 


8 
2 
2 




6 


6 
11 
11 

2 
20 

2 
14 
11 


4 
8 

...... 

...... 


60 
51 


Rolling mills... 
FocmiSies 


2 


1 






57 






12 


Yards 


1 






6 


4 
2 
7 
5 


...... 


1 
1 
2 


73 


Electrical 




2 
2 


11 


Miscellaneoas. . . 


1 




2 
3 


2 
6 


...... 


42 
40 










Total 


19 


6 


12 


5 


127 


44 


12 


30 


1 


10 


77 


13 


355 


1909 AND 
1010. 

Blast Himaces.. 
Steelworks 


16 
9 

7 
2 

1 


3 
1 

1 


13 

1 
4 


1 

i' 


29 
82 
32 

5 
58 

8 
19 
15 


15 

14 
15 
5 
7 


1 
'4' 


14 

4 
2 


1 


18 


14 
14 
13 

4 
27 

2 
19 
14 


4 
4 

■•'2* 

1 

...... 

5 


129 
79 


Rolling mills... 






79 






18 


Yards 


2 






7 


5 
4 
18 
5 


•••"2' 


1 
1 
7 

1 


100 


Electrical 




4 

4 
1 


19 


Mechanical 

Mi8oenAn4K>af¥^ . . 


2 


3* 


3 
3 


5 
8 


...... 


78 
58 








Total 


37 


10 


24 


11 


196 


60 


13 


52 


3 


28 


107 


17 


560 

T 
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FATAL ACaDSNTS, BY DEPARTMENTS AND CAUSES, TWO YEARS ENDING 
JUNE 30, lOlO-Concluded. 

FBR CENT IN BACH DEPARTMENT. 



Deptrtments 
and years. 


Bums 
bom 
hot 

metaL 


Bums 
from 

water. 


Bums 
not 

'St 


Eleo- 

trio 

shock. 


Crush- 
Inj^. 


Fall- 
ing 
ob- 
Jecto. 


Fly. 

ob- 
jects. 


Falls 
of 

work- 
er. 


Belts, 

gears, 

etc. 


As- 


Un- 
oiassi- 
fled. 


Not 
re- 
port- 
ed. 


TotaL 


IWM. 

Blast Iturnaocs.. 
Steelworks 


4A4 

SS.3 
11.1 
6.6 


20.0 


66.7 
8.3 
16.7 


16.7 


11.3 
12.7 
14.1 
1.4 
86.2 
6.6 
9.0 
0.9 


28.0 
24.0 
24.0 




27.3 
9.1 


50.0 


66.7 


26.7 
10.0 
6.7 
6.7 
23.3 


25*6' 
*56."6' 


28.0 
13.1 


Rolling mills... 
FocDodries 






10.3 










2.8 


Yards 


20.0 






4.0 


100.0 


60.0 






16.8 


Electrical 


6.6 




33.3 
83.3 
16.7 






3.7 


MechanV^I . . 




8.8 


12.0 
8.0 




'50.6' 


27.8 
5.6 


16.7 
10.0 


25.0 


16.8 


MisceUaneous... 




60.0 


8.4 










Total 


100.0 


loao 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 100.0 


100.0 


100.0 


100.0 


1910. 

Blast fomaoes.. 
Steelworks 


42.1 

15.8 

26.3 

5.3 

6.3 


40.0 
20.0 
20.0 


41.7 




16.6 1 18.2 
18.1 1 18.2 
17.3 ' 20.6 
3.1 1 11.4 
36.0 1 13.6 


8.3 
*83.*3' 


26.7 
6.7 
6.7 




60.0 


7.8 
14.3 
14.3 

2.6 
26.0 

2.6 
18.2 
14.3 


80.8 
23.1 

"7.'7' 

"38."5" 


19.4 
14.4 


RoUing mills... 
Foundries 


16.7 


90.0 






16.1 






3.4 


Yards 


20.0 






80.0 


13.3 
6.7 
23.3 
16.7 






i66.'6" 


10.0 
10.0 
20.0 


20.6 


Electrical 




40.0 

4ao 


3.1 
9.4 
6.8 




3.1 


Mechanical 

Miscellaneous... 


6.3 




16.7 
26.0 


4.6 
13. A 


'*8."3" 


11.8 
11.3 












Total 


100.0 


100.0 


100.0 


100.0 


loao 100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


1909 AND 
1910. 

Blast furnaces. . 

Steelworks 

Rolling mills... 
Foundrie«? ...... 


43.2 
24.3 
18.9 
6.4 
2.7 


30.0 
10.0 
10.0 


54.2 
4.2 
16.7 


9.1 

■"*9."i* 


14.6 
16.2 
16.2 
2.5 


21.7 

20.8 

21.7 

7.2 


7.7 

"so.'g" 


26.9 
7.7 
3.8 


33.3 


64.3 


13.1 
13.1 
12.1 

3.7 
25.2 

1.9 
17.8 
13.1 


23.5 
23.5 

ii.'s' 

5.9 

'5."9" 
29.4 


22.7 
13.9 
13.9 
3.2 


Yards 


20.0 






29.3 1 10.1 


53.8 


9.6 

7.7 

34.6 

9.6 


■66'7* 


3.6 
3.6 
25.0 
3.6 


19.2 


Electrical 




36.4 
36.4 
9.1 


4.0 
9.6 
7.6 




3.3 


Mechanical 

Miscellaneous... 


6.4 


"'so'o" 


12.5 
12.5 


7.2 
11. A 


"if 


13.7 
10.2 










Total 


100.0 


100.0 


100.0 


100.0 


100.0 100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 









PER CENT FROM EACH CAUSE. 












1909. 

Blastfurnaces.. 

Steelworks 

Rollix^ mills . . . 
Fonnvies ...... 


13.3 

21.4 

9.1 

16.7 


1.7 


13.3 
3.6 
9.1 


1.7 


13.3 
32.1 
45.5 
16.7 
60.5 
50.0 
19,4 
38.9 


11.7 
21.4 
27.3 




10.0 
7.1 


1.7 


20.0 


13.3 
10.7 
9.1 
33.3 
19.4 


"3.6" 
"33."3" 


100.0 
100.0 
100.0 
100.0 


Yards 


2.8 






2.8 


2.8 


2.8 
25.0 
30.6 






100.0 


Electrical 






25.0 
5.6 
5.6 


100.0 


Mechanical 

Miscellaneous... 


2.8 


"ih'.!' 


2.8 


8.3 
11.1 




'5* '6* 


13.9 
5.6 


13.9 
16.7 


2.8 


100.0 
100.0 












Total 


8.4 


2.3 


5.6 


2.8 


33.2 


11.7 


.5 


10.3 


.9 


8.4 


14.0 


1.9 


100.0 


1910. 

Blastfurnaces.. 
Steelworks 


* 

11.6 
5.9 
8.8 
8.3 
1.4 


2.9 
2.0 
1.8 


7.2 




30.4 
45.1 
38.6 
33.3 
45.2 
36.4 
28.6 
20.0 


11.6 
15.7 
15.8 
41.7 
8.2 


1.4 
' "7.0' 


11.6 
3.9 
3.5 




8.7 


8.7 
21.6 
19.3 
16.7 
27.4 
18.2 
33.3 
27.5 


6.8 
5.9 

"i.'i" 
"ii's" 


100.0 
100.0 


RolUng mills... 
Foundries 


3.5 


1.8 


100.0 
100.0 


Yards • 


1.4 






8.2 


5.5 
18.2 
16.7 
12.5 


'2.*6' 


1.4 
9.1 
4.8 


100.0 


Electrical 




18.2 
4.8 


100.0 


Mechanical 

Miscellaneous... 


2.4 




4.8 
7.5 


4.8 
15.0 


"i's" 


100.0 
100.0 


Total 


5.4 


1.4 


3.4 


1.4 


35.8 


12.4 


3.4 


8.5 

10.9 
5.1 
2.5 


.3 
0.8 


2.8 
14.0 


21.7 

10.9 
17.7 
16.5 
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Considering the portion of the table showing the combined figures 
for the two years it will be observed that among the causes of death 
bums of various sorts constitute an important element. In blast fur- 
naces 24.8 per cent of the fatalities were due to this cause, while the 
next most important cause, crushing injury had 22.5 per cent. In 
steel works 14 per cent of the cases were due to bumsy 40.5 per cent 
to crushing injury. In rolling mills 15.3 per cent were due to burns 
and 40.6 per cent to crushing injury. In foundries 11.1 per cent 
were due to bums and 27.8 per cent to crushing injury. In the yard 
operations the crushing injuries far outnumbered any other cause, 
constituting 53.2 per cent. 

Two causes of injury — electricity and transmission gear — which 
have been generally regarded as important are shown by this tabu- 
lation to be of relative insignificance. 

The large introduction of the use of electric power has naturally 
been regarded as a source of great danger, both to those particularly 
concerned in caring for the electrical apparatus and incidentally to 
other workers. The reason for the impression of the highly danger- 
ous nature of this employment is that accidents, when they occur, 
are usually of a very striking character. A lineman repairing an 
overhead wire may come in contact with a wire which carries a cur- 
rent and be instantly killed. The accidents almost invariably attract 
considerable attention. 

No other industry has introduced electric power on a scale at all 
comparable with the iron and steel industry. As a result all of the 
dang^s whidi are connected with the use of this form of energy are 
found in the steel mills. In the year 1910 two electrical workers 
were killed by electric shock. The number engaged during 1910 in 
electrical work was 2,500. This would give a rate for the year of 
0.80 per 1,000. 

Much attention has recently been bestowed upon injuries resulting 
from belts, gears, and other forms of transmission apparatus. The 
dangers from these are quite obvious, and both in safety 'rules and 
legal enactments provisions for their safeguarding are always found. 
The number of accidents from such causes occurring in a* large plant 
during each year from 1905 to 1910 is shown in Chapter II, page 140. 

The causes of death which follow in order after crushing injury and 
burns are: Falling objects, with 12.1 per cent, and falls of the worker, 
with 9.1 per cent. The line between crushing injury and injury by 
falling objects is not easily drawn, and probably cases belonging 
in one group have been included in the other. The group included 
under falling objects was introduced in the first place because of the 
special danger which assails workmen about a blast furnace. Fre- 
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quently quantities of material are ejected by the furnace and these 
falling upon the workmen produce serious or fatal injury. It appears 
that while blast furnaces had 11.6 per cent of fatalities from this 
cause, steel works had 17.7 per cent and rolling mills 19 per cent. 

A particular danger of the blast fiurnace is emphasized by the num- 
ber of cases of death due to asphyxia. Outside of the blast furnaces 
this cause of death is not very important. Ten deaths from this 
cause occurred in the two years in other departments. These were 
mostly repair men working in gas-engine houses. Of all deaths from 
asphyxia 64.3 per cent occurred in blast furnaces. These constitute 
14 per cent of blast-furnace fatalities. 

In 155 establishments, showing 158,604 positions on the pay rolls, 
it was possible to determine with some exactness the equiyalent 
number of 300-day workers.* They numbered 146,983, or 92.7 per 
cent of the positions shown. In 1910 the reporting plants showed 
upon their pay rolls 210,614 positions. Assuming that they have 
the same proportion of 300-day workers as did the plants for which 
determination could be made would give 195,239. In the year 1910 
all operating plants had 355 fatalities. The rate for that year, cal- 
culated on the above basis, would be 1.82 per 1,000. 

SiaHIFICANGB OF THX FATALITT KATB. 

Reference has been made to the fact that fatality rates are an 
uncertain indication of the real conditions. Before leaving the dis- 
cussion of the fatality tables it is desirable to indicate more exactly 
the reasons why such rates may be misleading. Whenever a rela- 
tively small group is dealt with, very slight changes produce very 
pronounced results. In coal mining, for example, it has been shown 
in a recent report that in restricted localities for a single year a 
large mass accident may put the district into an altogether different 
class from that which its normal conditions would justify.* For 
example, in the western section of the United States the average 
fatality rate for coal-mine employees from 1889 to 1908 was 6.40 per 
1,000, but the year 1900 had a rate of 23.45, the highest year aside 
from this (1896) having 8.82. The Pacific coast section had rates of 
10.49 in 1892, 14.66 in 1901, and 20.71 in 1902. The average rate of 
this section for the whole period vas 7. The cause of these abnor- 
mally high rates was in each case one or more mass accidents. 

In any industry subject to mass accidents, violent and mislead- 
ing fluctuation of rates is likely to occur. The iron and steel indus- 
try is by no means as subject to this class of accidents as mining. 
The largest niunber of deaths from a single accident which came 
under observation in the course of this investigation was 16, while in 



> For explanation of 300-day workers, see pp. 21 and 22. 
t Bulletin of tbe U. S. Buxeau of Labor No 90, p. 4S0. 

Digitized by 



Google 



OHAPTBB I. — ^ACCIDENTS IN THE INDUSTBY IN 1910. 91 

mining accidents causing hundreds of deaths are not uncommon. 
Where, however, a single accident may produce from 10 to 20 fatal- 
ities the rate will necessarily be of an uncertain charaeter. To illus- 
trate, in one large establishment two mass accidents, each causing 
a number of deaths, occurred in a sis^le calendar year — one early in 
the year and one in November or December. The result was that 
the fatality rate for that year was very high. It is evident that had 
the record year ended in June instead of December 31, these mass 
accidents would not have fallen in the same record year. If this had 
been the case the rates for three years would have been nearly uni- 
form. As it is, the year in which the two mass accidents happened 
to occur stands out with a much higher rate than either the year 
preceding or the year following. The fatality rate in this case would 
give the impression of a very bad condition, the fact being that this 
particular year was in many ways a decided improvement over the 
preceding year and not materially less satisfactory than the one fol- 
lowing it. • 

Wherever conditions are such that simple variations of classifica- 
tion or the effect of unavoidable calamity may so largely modify the 
rates, it is evident that they must be used with the greatest caution. 
Throughout this report the fataUty rates are presented because they- 
are important matters of information, but they should, whenever 
possible, be considered in connection with the general accident rate, 
and if the f ataUty rate and the general accident rate are contradictory 
the general rate should be regarded as a fairer measure of the real 
accident hazard. 

It may be said of rates in general that their significance is largely 
determined by the size of the groups for which they are calculated. 
In a small group or department of an industry accidents may be 
so influential that it is doubtful whether it is ever justifiable to present 
the situation in the form of rates. Desiring to analyze the situation 
as closely as possible and yet to avoid the difficulties indicated above, 
it has been the rule to present rates for no group containing less than 
1,000 workers. In a few instances, for special reasons, numbers 
slightly under this limit have been used, but usually the groups are 
not only of this size, but considerably in excess. 

FATAL ACCIDENTS IN EACH DBPABTMENT, BT OCCXHE^ATIONS AND 

CAUSES. 

In the following discussion is presented a series of tables showing by 
occupations for each department the number of fatal accidents due 
to each specified cause for the two years ending June 30, 1910. It is 
desirable to offer some comment upon the occupational dangers 
suggested by these tables. 
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BLAST FUBNAGES. 



The information for blast furnaces is first presented. The follow- 
ing table shows for 129 fatal accidents occurring in this department 
during the two years under discussion, the number happening in each 
occupation by causes in detail, together with the per cent of the total 
number happening in each occupation and the per cent due to each 



cause: 
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The occupations of this department fall into three general groups: 
First, stocking operations, including bottom fillers, top fillers, cagers, 
hoist men, scale-car operators, etc.; second, cast-house operations, 
including bar and clay men, keepers and helpers, cinder snappers, etc. ; 
third, accessory operations, including oilers and greasers, common 
labor, etc. In the first group it appears from observation that the 
laborers known as ''bottom fillers'' are exposed to the greatest danger. 
These men take the material such as ore, coke, and limestone from the 
bins and wheel it in barrows to the hoist, by which it is carried to the 
top of the furnace. The fatalities among them were 1 due to bums, 
3 due to crushing injury, and 1 due to falling objects. The causes of 
death in these cases indicate quite clearly the nature of the hazard. 
In cases where the material is taken from stock piles it may happen 
that the removal of the stock from the base of the pile loosens a mass 
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of material which rushes down upon the workers and results in death 
from crushing injury. 

Among other stocking laborers the ''top fillers/' who, in the old- 
style furnaces, are engaged at the top of the furnace in emptying 
barrows into the furnace hopper, are much exposed. One was Idlled 
by crushing injury, 1 by falling objects, 1 fell from the furnace top, 
and 1 was asphyxiated. While these deaths are few in number, if 
they could be compared with the number of men still engaged in this 
occupation, it would appear that their hazard is very great. An 
illustration will serve to emphasize this fact. A large furnace of the 
old type was operating in an unsatisfactory manner. In the effort to 
correct the irregularity an unusual number of men were at work on 
the top. Without wambig the furnace exploded, and 12 of the men 
engaged in top filling were burned to death. In view of the extreme 
hazard of this occupation, it is satisfactory to note that a decreasing 
proportion of furnaces are stocked by this method. 

Among the cast-house workers severe bums are naturally the 
greatest cause of fatal injury. The "cinder snapper" has charge of 
the periodical tapping of the cinder-notch. This opening is at a 
higher level than that from which the molten iron is drawn, and 
when the accumulating material within the furnace brings the slag 
which floats upon the top of the iron up to a certain level the cinder 
snapper must open the notch and permit the slag to flow down a 
runner from which it is delivered either into a slag car or into a gran- 
ulating tank. Two of these employees suffered fatal bums, 1 was 
killed by falling objects, 1 fell from a height, and 1 died from un- 
classed injury. In this connection it is proper to speak of the special 
danger about blast furnaces from falling objects. Until very recently 
the ''slips" and explosions within the furnace were always accompa- 
nied by the ejection of a greater or less quantity of stock from the 
furnace top. The masses thrown out were of considerable size and 
weight and were also hot to a degree which rendered them dangerous. 
These masses falling from a height of 100 feet or more would inflict 
a blow sufficient to cause serious injury and in numerous cases 
death. The fall of the cinder snapper resulting in death occurred very 
probably as a result of failure properly to rail the elevated cast- 
house floor. The keeper and his helpers have to do with the opening 
of the iron notch and attending to the flow of the molten metal. 
Five of these were injured by the hot metal, while 2 of them died 
from asphyxia. 

It has not been possible to assign definitely to either of the groups 
enumerated above the common laborers employed about the furnace. 
Probably the 17 who died as a result of bums were employed 
on the castr-house floor or its vicinity, while the 28 who were 
killed by crushing injury and falling and flying objects were, in all 
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probability, stocking laborers. Of all deaths 43.4 per cent were those 
of common laborers. This is a large percentage. If, however, it 
were possible to calculate a rate for these employees, it would prob- 
ably appear that other employments are proportionately more dan- 
gerous, as, for example, the keepers and their helpers. 

Among the accessory occupations, boiler makers, pipe fitters, rig- 
gers, and millwrights are most frequently fatally injured. These 
four occupations have 14 per cent of all the fatalities. The work of 
these occupations is carried on in such relations to the furnace that 
workers are seriously exposed to the poisonous gases. This exposiure 
not only entails direct danger of asphyxia, but may often be the 
cause of the worker losing control of himself and falling. For exam- 
ple, two of the three pipe fitters died from asphyxia, while 1 pipe fitter 
and 2 riggers suffered fatal falls probably brought about by the inhala- 
tion of the deadly gas. 

It will be found in all the departments that the oilers and greasers 
are exposed to serious danger, usually due to the fact that they must 
approach moving parts of machinery, in which they are in danger of 
being caught, but in the present instance the five fatalities which 
occurred among this dass of workers were from unusual dangers — 3 
were due to bums, 1 to a fall, and 1 to asphyxia. 

Of all fatalities occurring in blast furnaces 24.8 per cent are due to 
bums, 22.5 per cent to crushing injmy, 11.6 per cent to falling 
objects, 10.9 per cent to falls of the workers, and 14 per cent to 
asphyxia. 

It has already been pointed out that asphyxia is in some measure 
responsible for the occurrence of other accidraits. This is probably 
true throughout the list since the physical condition brought about 
by carbon monoxide poisoning favors the occurrence of all the other 
forms of accident. The presence of this gas may therefore be regarded 
as the most serious mraiace to the blast-furnace worker. It not only 
contributes a high percentage of fatal cases by its direct action and, 
as explained, has to do with the occurrence of other accidents, but its 
constant action when not accompanied by serious immediate results 
undermines the health and lowers the efficiency of the worker. 

STEEL WOBSB. 

The two methods of steel making, Bessemer and open-hearth, are 
so different that a separate treatment of their fatalities would be 
justified. The number of them is, however, so small that an analysis 
on that basis would not convey any useful information. The follow- 
ing table shows the data for the 79 fatal accidents occurring during 
the two years. 
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FATAL ACCIDENTS IN STEEL WORKS, BY OCCUPATIONS AND CAUSES, TWO YEARS 

ENDING JUNE 30. 1910. 





Bums 

from 

hot 

metal. 


Bums 

ttOlXk 

steam 

and 

water. 


Burns 
not 


Crush- 
ing in- 
jury. 


Fall- 

ob- 
jects. 


Fly. 
jects. 


Falls 
of 

work- 
er. 


Belts, 

gears, 

etc. 


As- 

phyx- 


Un- 
class- 
ifled. 


Not 
re- 
port- 
ed. 


TotoL 


Occupations. 


Num- 
ber. 


Per 
cent 

in 

each 
occur 


Bottom makoni. . 








1 

1 
















1 
1 
1 
1 
4 
1 
1 
3 
1 

34 
2 
8 
1 
2 
1 
3 
1 
5 
1 
1 
6 


1.3 


Chaiigers 























1.3 




















1 




1.3 










i 

3 












1.3 


OranoTnon 


















1 
1 





5.1 


Dynamiters 


* 
















1.3 


Door ODorators . 








1 
1 












1.3 


Foremfin 


2 

1 




















3.8 


















1.3 


Laborers. ....... 




1 


14 


10 
2 




4 






5 




43.0 


Ladle men 










2.5 


Melters' helpers . 
Oilers 


3 


1 




3 

1 








1 


1 




10.1 










1.3 




1 
















1 

1 
1 




2.6 


■Rffpair mfln 


















1.3 


Ri^os 








2 












3.8 


StocKers 


1 

1 
















1.3 






3 












1 




6.2 


Stool cleaners. . . . 






1 
1 










1.3 


Vessel men 






















L3 


Unclassified . 








1 










1 


4 


7.« 






* * 
















Total.. . 


9 


1 


1 


32 


14 




4 






14 
17.7 


4 

6.1 


79 


100.0 




r 






Per cent from 
each caiim.. 


n.4 


L8 


1.3 


40.6 


17.7 




6.1 


100.0 





Common laborers about steel works suffer 43 per cent of the 
fatal injuries. The next group in order are the melters' helpers and 
ladlemen, who together have 12.6 per cent of the fatalities. Among 
the laborers crushing injury and falling objects are the most serious, 
14 being killed by the first and 10 by the second. Among ladle men 
and melters' helpers bums are naturally important, 4 suflfering from 
this cause, but crushing injury and falling objects caused 5 deaths. 
The stockers who handle the raw material are next in hazard with 5 
deaths, or 6.2 per cent of the total fataUties. The remaining cases 
of fatal injury are distributed so irregularly among the different 
classes of employees that special comment is not significant. In the 
steel works 14 per cent of the injuries are due to bums, 40.6 per 
cent to cmshing injury, 17.7 per cent to falling objects, 5.1 per cent 
to falls, and 17.7 per cent to unclassed injuries. 

BOLUNO MILLS. 

In the discussion of disabling accidents the rolling mills are con- 
sidered under two heads — ^mechanically operated and hand operated. 
The same division would be desirable for the fatal cases, but the 
data were not available in this form. The table following presents 
the data for the 79 fatal accidents in all rolling mills for which reports 
were secured. 
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FATAL AOCIDENTB IN BOLLINQ MILLS. BY OOCUPATIONg AND CAUSES, TWO YEARS 

ENDING JUNE 80. 1910. 
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The fatalities in these mills may be best presented by following the 
course of the material. It arrives at the mills in the shape of ingots 
from the steel works, or in the fonn of blooms and billets already 
subjected to a preliminary rolling. In any case the heaters and their 
helpers are the first to handle the material. During the two years 4 
such employees were killed — 1 by crushing injury, 1 by falling objects, 
and 2 by unclassed injury. The men engaged in these occupations 
are exposed necessarily to the hazard incident to the moving of laige 
masses of material. The train of ingot cars coming from the steel 
works may strike one of them, or the ingot lifted by the charging 
crane may fall. The occupation of heaters has few hazards. They 
watch the steel in the heating furnaces and direct its removal 
when brought to the right temperature. This being essentially a 
supervising occupation does not expose them to serious hazard. 

The occupation of roller varies greatly in the different mills. In 
the laige mechanical mills he is a superintendent rather than a 
workman, but in the smaller hand-operated mills he not only has 
chaige of the work but actually participates in it. Four of these men 
were killed during the two years, 1 by a bum from hot metal, 1 by 
crushing injury, and 2 by flying objects. Of those directly assisting 
who are grouped in the table under the headings "roll hands" and 
''hook ups," 7 were fatally injured, 3 of them by hot-metal bumS| 1 
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by crushing injury, 1 by falling objects, 1 by flying objects, and 1 by a 
fall. Naturally the proportion of hot-metal bums to men immedi- 
ately engaged in the handling of red-hot masses of steel is very high. 
Among those who handle metal after it passes the rolls the high pro- 
portion of accidents is among shearmen and their helpers. They have 
10.1 per cent of the fatal cases. Conmion labor here, as elsewhere, 
has a very high proportion of the fatahties — 29.1 per cent. Of the 
23 deaths of laborers 3 were due to bums, 9 to cmshing injury, 8 to 
falling objects, 1 to flying objects, and 2 to unclassed injury. In the 
rolling mills 15.3 per cent of the cases were due to bums, 40.5 per 
cent to cmshing injury, 19 per cent to falling objects, 5.1 per cent 
to flying objects, 2.5 per cent to falls, and 17.7 per cent to unclassed 
injuries. 

MECHANICAL OPERATIONS. 

The following table presents the causes of the 78 fatal accidents 
occurring in mechanical operations during the two years, together 
with the occupations aflfected: 



FATAL ACCIDENTS IN MECHANICAL OPERATIONS, BY OCCUPATIONS AND CAUSES, 
TWO YEARS ENDING JUNE 30, 1910. 




Bnms 
from 
hot 

metal. 


Bums 
from 

steam 
and 

water. 


Bums 
not 

'St 


Crush- 
ins 
injury. 


FaU- 

ob- 
jects. 


Ply- 
ing 
ob- 
jects. 


Falls 
of 

work- 
er. 


Belts, 
gears, 
etc. 


As- 
phyx- 
ia. 


Un. 
classi- 
fied. 


Not 
re* 
port- 
ed. 


TotaL 




Num- 
ber. 


Per 
cent 

in 
each 

oc- 
cupa- 
tion. 


BoRer makers 
and holiM^rs . . . 








2 


1 




1 
1 






3 
3 
2 




7 
6 

2 

1 
3 
4 

1 

14 

11 
10 

5 
4 

7 
1 
2 


9.0 


Bricklayers and 
helpers 










2 


7.7 


Carpenters and 
helpers 














2.6 


Foremen 








1 
1 












1.3 


Handy men 


















2 

1 
1 

1 

4 
2 




....I 


3.8 




1 






1 




1 







5.1 


Mac^int^ hand? . . 








. 




1.3 


Machinists and 
helpers 






1 


4 
5 


2 




3 

1 
7 




3 


17.9 


Millwrights and 
helpers 






14.1 


Painters 






1 
1 










12.8 


Pipe litters and 

helpers 

Repair men 


1 




2 
2 
2 








1 


6.4 










2 

1 
1 




5.1 


Rieeers 








1 




3 






9.0 


Riveters 












1.3 


Unclassified 














1 




1 


2.6 






















Total 


2 




3 


19 


5 




IR 




7 


23 


1 


78 


100.0 












Per cent from 
each cause... 


2.6 




3.8 


24.4 


6.4 




23.1 




9.0 


29.5 


1.3 


100.0 





This group of workers consists almost entirely of skilled men. The 
common laborers employed in connection with these mechanical 
activities are comparatively few. Four laborers lost their lives in 
this department. The greatest hazard to mechanics is in connection 

7447"— S. Doc. 110, 62-1. vol 4 7 ^ . 
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with the repair operations. It is frequently desirable, and from the 
mill superintendent's standpoint necessary, to repair machines which 
are in action. Frequently ako the arrangements for preventing the 
starting of machinery while repair men were in dangerous positions 
have not been adequate, and through oversight of the operators fatal 
injuries have occurred. Machinists with 17.9 per cent, millwrights 
with 14.1 per cent, and painters with 12.8 per cent of the fatalities in 
this department are the largest groups. The nature of .danger to the 
painters is indicated by the fact that 7 out of 10 deaths were due to 
faUs. The various lofty structures of, the steel mill which require 
painting from time to time render liability to a fall very considerable. 
Hitherto the precautions taken to safeguard this class of workers have 
been far from adequate. 

In this department the deaths are distributed among the causes as 
follows: 6.4 per cent due to bums, 24.4 per cent to crushing injury, 
6.4 per cent to falling objects, 23.1 per cent to falls, 9 per cent to 
asphyxia, and 29.5 per cent to unclassified injuries. 



TARDS. 

The internal transportation problem of the steel mills is one of 
extreme difficulty. Many of the mills have expanded rapidly in con- 
fined areas, the resulting congestion bringing about a condition of 
great hazard. After the presentation of the facts regarding fatal 
accidents, further comment will be offered on this point. In the two 
years under consideration there were 109 fatal cases in yard operation. 



FATAL ACCIDENTS 


IN YARD OPERATIONS, BY OCCUPATIONS 
YEARS ENDING JUNE 30, 1910. 


AND CAUSES, 


TWO 




Bums 
from 
hot 

metal. 


Bums 
from 

steam 
and 

water. 


Boms 
not 


Crush- 

ing 
injury. 


FaU- 
ing 
ob- 
jects. 


Fly. 
ing 
ob- 
jects. 


Falls 

work- 
er. 


Belts, 

gears, 

etc. 


As- 


Un- 
classi- 
fied. 


Not 

re- 

portr 

ed. 


Total 


Occupations. 


Num- 
ber. 


Per 
cent 

in 
each 

oo- 
cupa- 
tionT 


Crane hookers 










1 
1 


2 












3 
8 

5 
3 

1 

4 
3 
35 
46 
3 
3 


2 8 


Cranemen 








1 
4 


1 










2.8 

4.6 
2.8 

0.9 

3.7 
2.8 
32.1 
42 2 


Cranemen, loco- 
motive 












1 




Drop men 










3 








En^neers, loco- 
motive 


















1 

1 
2 
9 

10 
2 
1 


...... 


Firemen, loco- 
motive 




2 




1 
1 

17 
32 












Foremen 






















4 

1 


...... 


4 




1 




I 






Teamsters , 












2.8 


Unclassified .... 








2 












2.8 




















Total 


1 


2 




68 


7 


7 


6l 


1 


27 


1 


109 


100.0 




Per cent from 
each cause... 


0.9 


1.8 




53.2 


6.4 


6.4 


4.6 




0.9 


24.8 


0.9 


100.0 
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The cases above shown centered largely in the movement of the 
trains by which material is shifted from one point to another. Five 
locomotive cranemen, 1 locomotive engineer, 4 locomotive firemen, 
and 46 switchmen were killed. These deaths constituted 51.4 per 
cent of all occurring in the department. Common laborers suffered 
32.1 per cent of all fatalities. The hazard to these workers arises 
from the moving trains and probably still more in the handling of 
heavy materials. It is impossible to determine the exact relation 
of these fatalities to the transportation of material by the overhead 
cranes. Since 17 out of the 35 fatal accidents to laborers were due to 
crushing injury, it is a fair inference that the material being handled 
by the cranes was an important cause.^ 

No other occupation group in any department has shown so large 
a number of fatalities as the group of switchmen. In the mills these 
are known by several other names — conductors and brakemen most 
frequently. Since, however, their duties are most clearly defined 
by the name "switchmen" all these occupations are here combined 
under this designation. Their duties are somewhat different from 
those of the railroad occupation having the same name. For the 
transport of nearly all materials from point to point in the mill yard 
narrow-gauge trains are used, and these are frequently pushed ahead 
of the locomotive. The switchman either rides at the head of the 
train or walks in advance of it, throwing switches as occasion de- 
mands and controlling the action of the engineer by his signals. The 
locomotives are all equipped with air brakes and the control of the 
train in this particular lies entirely with the engineer. These small 
trains are not often broken up, so that the dangerous process of cou- 
pling does not occur very frequently. When it is necessary it is a 
part of the switchman's duty to make the coupling. Twenty-seven 
fatalities occurred among switchmen in 1910, who numbered 990 
300-day workers in the establishments reporting. This gives a rate 
of 27.3 per 1,000 for this occupation. 

In view of this extraordinary high fatality rate it is appropriate at 
this point to consider somewhat in detail the causes contributing to 
it and to inquire whether this relatively high rate is an unavoidable 
condition of this employment. A few examples will serve to illustrate 
the situation. It has been some years since practically all hand cou- 
pling of railway cars was abandoned. While the type of coupling in 
use on the railways is in successful operation in a laige number of steel 
plants on the cars used in the transporting of hot metal there are still 
managers who insist that it is not applicable to their conditions. 

For the smaller ingot cars, charging cars, etc., there is some justificar 
tion for the claim that automatic coupling is extremely di£&cult. Two 
points have been made against the use of these devices. First, that 

1 For Uuthet dlsonBaion of orane manipulation, see pp. 192, 193, 235, and 236. 
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with the sharp curves incident to the narrow-gauge system they would 
give trouble under certain conditions. Second, that in the ingot trains 
the hot metal flies out of the molds from time to time, and, falling upon 
the cars, would effectually interfere with the operation of the coupling 
device. The adequate reply to this claim is that such devices are in 
entirely satisfactory use in a large number of steel plants, that the 
objections to them have all proved unfounded, and that where in use 
they have practically eliminated coupling accidents. 

The condition of steel mill transportation in these particulars is 
not due to the difficulties of the situation so much as to inertia and a 
very short-sighted economy. No plant has introduced satisfactory 
methods without finding that the increased efficiency of operation 
fully justified the outlay. 

The whole transportation problem only requires the appUcation to 
it of the same degree of energy and engineering skill which have been 
applied to other departments of the steel mill in order that the present 
bad preeminence of this department may largely disappear. 

The general accident rates (both fatal and nonfatal) for yards are 
not as high as those for other departments. The high fatality rate 
noted above for switchmen has led to the conclusion that the great- 
est dangers of the steel mills are connected with the operation of 
means of transportation, including especially cars and cranes. This 
conclusion is not justified when the general accident rate (both fatal 
and nonfatal) in yards is considered, but it is proper to call special 
attention to this department. In Chapter IV, on safeguarding, the 
means and methods of bringing about a change are partially indi- 
cated. The suggestions there offered do not, however, go to the root 
of the matter, the fact being that in many particulars the yard de- 
partment, in spite of its great importance to the efficiency of the mill, 
is almost criminally neglected. 

The injuries in this department are distributed as follows: Bums, 
2.7 per cent; crushing injuries, 53.2 per cent; falling objects, 6.4 per 
cent; flying objects, 6.4 per cent; falls, 4.6 per cent; unclassed inju- 
ries, 24.8 per cent. 

One of these groups, that of flying objects, deserves comment. Five 
of the 7 deaths which occurred from this cause were due to the 
apparatus called a "drop'' or a "skull cracker." Within the ladles 
for the transport of hot metal a layer of congealed metal gradually 
accumulates. When this has reached a certain thickness it is pried 
out and returned to the melting process. These masses called 
"skulls" are of a size and shape which interferes with handling them. 
They are accordingly broken up by means of a weight or ball weighing 
sometimes several tons. This is elevated by a special crane, and when 
at a certain height is released either by ropes acting upon a trigger, or, 
if the lifting is done by a magnet, by turning off the current. It is 
obvious that when this weight strikes the "skull" and breaks it in 
p.i^c33s flying masses of considerable size are sure to be 
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In view of the yery small number of drop men employed it is quite 
possible that under old conditions, which failed to provide adequate 
shelter, their death rate may have been even higher than that of the 
switchmen. In the years under consideration 2 of the 7 deaths were 
of switchmen whose duties took them in the vicinity of the drop. 
The dangerous condition in this particular has been very generally 
remedied. 

MISCELLANEOUS DEPARTMENTS. 

No one of the departments embraced in this group is sufficiently 
important from the fatality standpoint to merit a separate con- 
sideration. Comment has before been made upon the fact that 
electrical workers do not suffer fatal injury as frequently from the 
electric current as they are conmionly supposed to do. It is proper 
to add to the conmient already made that electrical workers are 
frequently required to do their work at an elevation above the 
ground. This puts them in a position where, Uke painters and others 
who have to work under such circumstances, they are liable to injury, 
by falls. It appears in this table that several accidents of th^ 
character happened to this group of workers, a greater number, in 
fact, than arose from electrical shock. 



FATAL ACCmENTS IN MISCELLANEOUS DEPARTMENTS,! BY OCCUPATIONS AND 
CAUSES. TWO YEARS ENDING JUNE 30. 1910. 




Bums 
from 
hot 

metal. 


Bums 
from 
steam 
and 
water. 
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Bums 
noc 
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Crash- 
ing in- 
jury. 
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ing 
ob- 
jects. 
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ing 
ob- 
jects. 
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As- 
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Un- 
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Not 
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ed. 


Total. 


Oocapatioiis. 
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ber. 
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oocu- 






















1 


""2 


1 
5 

1 
1 
2 

7 

1 
4 
2 

1 
35 
6 
3 

1 

3 
3 
2 

1 
1 
1 
2 

2 

1 
2 
8 


1.1 


CSiiDDers 








1 

\ 

1 
3 


2 










5.3 




















1.1 


Onne hookers 






















1.1 


Qraii6ni9ii 












1 

1 










2.1 


Electricians and 
be4)ers 














1 


2 




7.4 


Engtoeera, sta- 
tionary , r ..... . 






1 
1 






1.1 


Foremen ..... 






i" 

1 

10 
2 
2 


1 
1 






1 




1 




4.2 


Firemen 




.. 






2.1 


Hammtrmen 

ta\A hnlTWirs 




















LI 






3 




8 


1 


4 
2 




1 


7 
1 
1 
1 

2 

1 
2 


1 


36.8 


J^nAifiAn --.„,.. 




5.3 


Motor inspectOTS . 
















3.2 


Motor men 


















LI 


Molders and help- 
ers 


1 


















3.2 


Oilers 






2 












3.2 


Pnddlers 












1 




2.1 


Pump men 








1 






' 




LI 


HepMr men 










1 




1 




LI 


Risers 








1 






, 




1.1 


Shearmen 














1 




1 




2.1 


Structural iron- 
workers 


1 






1 








2.1 


Watchmen 
















1 
1 
2 


...... 

3 


LI 


Wire drawers . . 




















2.1 


TTpclfUfiMflAri 






1 




1 


1 ' 






8.4 














Total 

Percent... 


2 
2.1 


3 
3.2 


3 
3.2 


28 
29.5 


13 
13.7 


1 
1.1 


9 
9.5 


2 
2.1 


2 
2.1 


26 
2S.3 


7 
7.4 


95 
100.0 


100.0 



1 Including foundries and electrical department. 
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In these miscellaneous departments 36.8 per cent of the injuries 
were to common laborers. No other occupational group has in excess 
of 8 per cent. The 95 fatalities are distributed among the causes of 
death, as follows: 8.5 per cent were due to bums; 29.5 per cent to 
crushing injury; 13.7 per cent to falling objects; 1.1 per cent to flying 
objects; 9.5 per cent to fall of the worker; 2.1 percent to belts, gears, 
etc.; 2.1 per cent to asphyxia; 26.3 per cent to unclassed injuries. 
In 7.4 per cent of the cases the cause of death was not reported. 
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CHAPTER 11. 

ACCIDEITT EXPEBIEirCE IN A STEEL PLAITT WITH A WE££- 
DEVELOPED SAFETY SYSTEM, 1905 to 1910. 

nrTRODUCTION. 

In the preceding chapter the condition as to accidents in the iron 
and steel industry as a whole has been discussed on the basis of such 
statistical data as were available. For the industry as a whole a 
statistical survey for any considerable period would have been quite 
impossible, as records existed in only a few plants covering a series 
of years. In connection, however, with the data for 1910 it was 
possible to show the number of accidents in many plants for 1909 
also. For a thorough understanding of the accident situation in 
the industry it is obvious that a study of a period of years is desirable. 
In the absence of data covering a large number of plants, a careful, 
intensive study of thiB experience of a single plant for the six years, 
1905 to 1910, was determined upon and the results of this study are 
given in the present chapter. In this plant organized safety work 
had been introduced and throughout the period covered accident 
conditions were steadily improving. It would have been more 
satisfactory if similar studies could have been made in several other 
plants upon the basis of complete records. This, however, was not 
possible, as the time and force were not available for such an under- 
taking. It should be stated, however, that in connection with the 
collection of the statistical data for the industry as a whole and in 
connection with this study of the single laige plant the existing 
conditions, and especially the causes of accidents and the measures 
which have been instituted for their prevention, were studied in many 
other plants, and the results of these studies are embodied in this 
and the succeeding chapters. 

It has been the intention throughout the report to emphasize the 
improved conditions which have been attained in order to ascertain 
what is a reasonable standard of safety. The undesirable conditions 
yet remaining in American practice are obvious and have been 
clearly brought to attention in the preceding chapter. In the pres- 
ent chapter a plant is considered presenting in many particulars 
a high standard. It should be said, however, at the outset that 
this condition is not at all an unattainable one for any plant. 
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The choice of this plant was based upon the following considerar 
tions: 

1. The length of its continuous operation. 

2. The character of the records. 

3. The possibility of easy correlation of accident and hospital 
records. 

4. The scope of the plant's activities. 

5. The character of the safety organization. 

Regarding the extent to which these considerations applied in 
this plant, the following statement may be made: (1) Complete 
records regarding accidents were available for the six years ending 
December 31, 1910. In some particulars the plant has records ex- 
tending over a period of 20 years. While other plants have been in 
operation for as long a period, there are very few that have maintained 
so complete a continuous record. (2) Where the compilation of the 
records was necessarily limited by the time available, it was highly 
desirable that they should be in such form that they could be tran- 
scribed rapidly and exactly. The records in this case were of the most 
complete and exact character. The records of individual cases to 
the number of 30,000 were inspected by an agent of the Bureau, 
and those pertaining to disabling accidents and fatalities were iso- 
lated, and the important facts found in them were drawn off upon 
specially prepared cards. These numbered 7,750. (3) The records 
of a claim department or a safety organization naturally do not 
include all the items necessary for a satisfactory study of the cases. 
The medical and surgical side needs attention and scrutiny quite 
as much as the legal and operative side. The relations of this 
plant to its hospital service were such ihs,t the complete hospital 
records for all the years to which special attention was given 
were available in each of the cases included in this study. The 
hospital records of the nature of the injury, the period of disability, 
and the necessary surgical treatment were carefully considered. 
(4) To serve the purpose of the present study, the plant chosen 
must have as large a number as possible of the characteristic opera- 
tions belonging to the industry. No one plant embodies them all. 
There are, however, few plants in the country which present a 
greater variety of steel-mill operations than are found in the plant 
under consideration. (5) At an earlier point in the report a state- 
ment has been made of the points justifying the classification of a 
given plant in dass A, or one in which the safety system is well 
developed.^ This plant possesses in a marked degree all the quali- 
fications specified as justifying such a classification, and on this 
account is particularly favorable as an illustration of successful 
safety activity. 
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The following description of the plant chosen for consideration is 
given in order that its size and the physical conditions under which 
it is operated may be appreciated. The plant is situated upon an 
irregularly shaped area on a lake shore. On the landward side is a 
solidly built-up portion of the city in which it is located, and 
where most of the employees reside. The plant area is bounded at 
one extremity by a river, which has been dredged to a sufficient depth 
so that ore boats from the lake may pass up the river a short dis- 
tance and into a slip alongside an ore yard. At -about the middle 
of the area there extends directly from the lake another and 
larger slip in which the ore boats are accommodated. The position 
of these two means of access from the lake have determined the 
position of the two groups of blast furnaces, each containing five 
stacks. In the area between these two blast furnace groups axe 
the Bessemer steel mill, the rail mill, and a machine shop and 
foundry. Skirting this area is an immense railway yard practically 
continuous along that entire side of the grounds occupied by the 
plant. Access to the portion of the grounds lying next to the lake 
is provided by two viaducts extending over these railroad tracks 
and by a subway. Separated from the remainder of the plant by 
this railway yard is a smaller area, in which are included the office, 
laboratory, an open hearth, a slab mill, two plate mills, and a 
rouiJ&house for the narrow-gauge locomotives. Beyond the larger 
slip is another irregular area, including a large open hearth and two 
structural mills. 

At the time the plant was established upon this area most of the 
ground was low and swampy. A large part of the plant yard has 
been built up by the use of blast furnace refuse, and a considerable 
section of the adjacent city has been similarly lifted out of the water. 
The extent of the blast-furnace installation mentioned above, since 
a very considerable portion of its product is further handled in the 
plant itself, gives some idea of the magnitude of the operations. The 
force employed in the plant under normal conditions approaches 
8,000. 

These facts with regard to the size of the plant and the number of 
its employees are of importance, because in a study of this kind, 
unless a sufficient volume of data can be secured, the results are 
constantly being rendered inconclusive by irregularities due to mass 
accidents. Comment has already been made upon this difficulty in 
discussing the significance of fatality rates. It applies \vith almost 
equal force to the general accident rates whenever the plants under 
consideration are of small size or whenever analysis of too minute a 
character is attempted. 

It must be borne in mind, therefore, that while for purposes of 
illustration it is necessary in the following discussion to deal with 
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some comparatively small groups, their showing must not be under- 
stood to be authoritative and conclusive. The only possible means 
of eliminating the effect of special and imusual occurrences is to 
treat such volumes of data that their effects, now in one direction 
and now in the other, will be neutralized and the underlying law of 
accident occurrence will become evident. 

CHARACTER OF WORKING FORCB. 

The 8,000 men normally employed in this plant are, Uke those of 
most industrial establishments of large size, of a very mixed character. 
The safety rules have been issued by the company in six languages 
in order to meet the needs of different groups of the employees. 

The following table shows the number and the per cent of employees 
of each nationaUty in the plant investigated for each calendar year 
from 1906 to 1910: 

RACE OF EMPLOYEES IN THE LARGE PLANT INVESTIQATBD, BY YEARS, 1906 TO 1910. 
NUMBER OF BMPIiOTBBS. 



Race. 


1906 


1907 


1908 


1909 


1910 


Total. 


Aimw^n 


1,631 

560 
457 
447 
245 
60 

3,183 
573 
285 

1,037 


1,843 
235 
414 
356 
216 
114 

3,802 
515 
163 

1,078 


i,e48 

241 
308 
146 
206 
72 
2,897 
460 
161 
699 


2,088 

498 
368 
307 
216 
133 
3,847 
496 
381 
793 


2,018 
343 
313 
294 
285 
72 

3,848 
426 
273 
793 


9,127 

1,867 

1,865 

1,550 

1,168 

451 


CroAtiAii 


GermRTi 


Himmi&n 


wshT... ..::.. 


Lithuanian 


Po"si^ 


18,975 
2,470 
1263 
4,400 


S^n^innyian ..... 


Slavic 


Other races..... ,.• 




Total 


8,368 


8,136 


6,330 


8,928 


8,364 


40,126 





PER CENT OF EACH RACE. 








Amerf^n . . , , r r r , r r T T -• 


18.3 

6.6 
6.5 
5.3 
2.9 
.7 

38.0 
6.8 
3.4 

12.4 


82.7 
2.9 
6.1 
4.4 

2.7 
1.4 

89.4 
6.3 
2.0 

13.2 


28.0 
3.8 
4.8 
2.3 
3.3 
LI 

87.8 
7.3 
2.6 

ILO 


23.4 

5.6 
4.1 
3.4 
2.4 
L5 
40.8 
6.6 
4.3 
8.9 


211 

4.1 
3.7 
3.6 
8.4 
.9 
42.4 
6.1 
3.3 
9.5 


V 

4.6 
3.9 
2.9 
LI 

88.8 
6.2 
3.1 

ILO 


Qroftt*an. ...-.t--- 


G^rnun. 


Hunnrian ..... t. ..-,,. ...t...... 


SSt^:::::... .:,.:::.:::... :;:::::::: 


Lithuanian ........... 


Polish 


flpflPff Infiyfan ,,,-, 


Blaylo 






Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 





The Poles are the most numerous of any single race. In the five 
years for which data are reported they exceed each of the other 
races in each year, the percentage being — 1906, 38 per cent; 1907, 
39.4 per cent; 1908, 37.9 per cent; 1909, 40.8 per cent; 1910, 42.4 
per cent. For the entire period they constituted 39.8 per cent of the 
working force. Next to them come the Americans. This group 
consists both of those who are American born of foreign fathers and 
American born of native fathers in about equal proportions. This 
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so-called American group is largely of foreign antecedents at no great 
distance in the past. The percentages of Americans in the different 
years are: 1906, 18.3 per cent; 1907, 22.7 per cent; 1908, 26 per cent; 
1909, 23.4 per cent; 1910, 24.1 per cent; or 22.7 per cent of the entire 
force for the period of 5 years. 

The group consisting of Croatians, Hungarians, and Slavs is next 
in number to the Americans. The Germans, Irish, arid Scandinavians 
are present in small numbers. The number designated as ''Other 
races" consists of diversified elements. 

In the matter of age this working force is comparatively youthful. 
While the numbor under 20 years of age is not very considerable, 
the age group 20 to 29 includes almost 50 per cent of all the em- 
ployees. There are two reasons for this. First, the work is of a char- 
acter demanding very largely the strength and vigor of young men. 
In the second place, the available supply of labor has greatly favored 
an increase in this age group. The foreign immigration from south- 
eastern Europe has been very largely of single men of this age. 
Both the nature of the demand and the nature of the supply work 
together to bring about this preponderance of men in the industry 
between the ages of 20 and 29. It is not a condition peculiar to this 
plant; as shown by the immigration figures it prevails throughout 
the steel industry of the country. 

The accompanying table and diagram present graphically certain 
facts with regard to the character and fluctuations of the working 
force. The natural division of the force of the steel plant is into 
productive and nonproductive occupations. While the terms are 
self-explanatory, a little elaboration is desirable. The productive 
occupations are those concerned with the handUng of the raw material 
on its way to the processes, with the manipulation of the material 
during the process, and with the care of the material immediately 
after the completion of the process. In a rolling mill, for example, 
they include heaters and their helpers who attend the heating furnaces, 
the rolling crew who operate the rolls, the shearmen or sawmen and 
their helpers, and the hotbed men who care for the material after it 
has passed the rolls. The nonproductive occupations include the 
mechanics who repair and rebuild the machines, the yard force who 
attend to the moving and shipping of finished products, and the mis- 
cellaneous force of watchmen, caretakers, etc., necessary in the 
operation of a great plant. The facts are presented with regard 
to the distribution of these elements of the workiag force in each of 
six years. Each year is shown at two periods, the month of smallest 
working force and that of greatest. 
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DISTRIBUTION OF PBODUCTIVB AND NONPRODUCTIVE FORCE IN THE STEEL PLANT 
INVESTIGATED, AT MONTH OF SMALLEST AND OF LARGEST FORCE IN EACH YEAR, 

1905 TO ma 

BTUBIBEB OF BMPIiOTBBS. 



Groups of oocupatiODS. 


1905 


1906 


1907 


1908 


1909 


1910 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


TTigh. 


Low. 


Hislu 




2,804 

1,058 

1,058 

370 


3,391 

1,592 

1,453 

484 


4,506 

1,144 
930 
572 


4,591 

1,089 

1,322 

779 


3,881 

537 
637 


4,932 

1,431 
875 
716 


2,609 

612 
286 
491 


3,324 

1,035 
545 
545 


3,142 

750 
282 
615 


5,144 

1,014 
507 
580 


4,614 

752 
439 
664 


6,767 

1,264 
584 


Nonproduotive: 

MAchftnlfftK.... 


Yards 


MfcKMfllAIlPOn!!. 


752 






Total 


5,290 


6,920 


7,152 


7,781 


5,970 


7,954 


4,088 


6,449 


4,680 


7,246 6,260 


8,357 





PER CENT IN SPECIFIED GROUPS OF 0CCUPAT10N& 



Productive 


53 

20 
20 
7 


49 

23 
21 

7 


63 

16 
13 
8 


69 

14 
17 
10 


65 

17 
9 
9 


62 

18 
11 
9 


66 

15 

7 

12 


61 

19 
10 
10 


67 

16 
6 
11 


71 

14 
7 
8 


72 

12 
7 
9 


09 


Nonproductive: 

tC4whftnloftI X 


16 


Yards 


7 


\riflr*»nftT¥»n«s . 


9 






Total 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 







The table and diagram show that almost continuously through the 
period the productive force has increased relatively to the non- 
productive. The explanation of this increase is to be found in two 
directions: (1) The use of improved machinery which works more 
smoothly and requires fewer repairs, and (2) the introduction of 
mechanical methods of handling the product so that the yard force 
necessary to care for it has been materially reduced. This pro- 
gressive reduction of the proportion of mechanics and yard force 
appears clearly in the diagram on page 111. 

Another point brought out is that the fluctuations in the force 
are more pronounced in the nonproductive group. It rises more 
rapidly when work is pressing and falls more promptly in times of 
depression. This is due to the fact that the productive force being 
less easily recruited is held over times of depression, while the non- 
productive is apt to be shifted to suit the demands of the business. 

The year 1908 is an exception to the rule, as will appear in all the 
discussions in which that year is included. It was a year of great 
and unusual depression. In no other year in the past 10 years 
was so small a number of workmen employed in the iron and steel 
industry. The disturbance due to this year is not distinctly 
shown in the portion of the diagram pertaining to that year. It 
seems to be like the others. The year 1909 is different. The 
low month of that year immediately follows the high month 
of 1908. It was a period of sudden revival of demand for iron and 
steel products. This revival was not fuUy anticipated, and as a 
result large numbers of mechanics were employed in repairs and 
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renewals which had not been undertaken during the depression. 
As a result the nonproductive element was more prominent in the 
low month of 1909 than in the high month. The result is seen in 
1909, but the cause must be found in the depression of the preceding 
year. 

The importance to the accident problem of the fluctuation brought 
out above lies in the fact that the previous discussion has shown that 
the productive occupations such as those in blast furnaces and steel 
works are on the whole more dangerous than the nonproductive, 
such as those in the yards and the mechanical department. The 
tendency here shown to increase the productive element must 
increase the hazards unless counteracted. Two things have held in 
check this tendency to increased accident rates: (1) Production has 
become more mechanical; (2) constructive eflFort toward safety has 
been in progress. 

WORKING CONDITIONS. 

As has already been explained, the oiiginal conditions of the site 
on which this plant was established were not very satisfactory. 
Nearly the entire area was swampy and some of it continually 
submerged. This condition has been remedied, and in the matter of 
sufficient room for carrying on its various operations the plant is as 
well circumstanced as any in the country. Some of the buildings 
are old and would be constructed on better lines if they were to be 
rebuilt. In some material particulars, however, the plant has under- 
gone a complete reconstruction within recent years, and the new 
buildings are well equipped and modem in design. While it is not 
the purpose to discuss in this chapter the subject of safeguarding 
methods, it is proper to say that in this plant they have been carried 
out with the utmost thoroughness and that no material matter pre- 
sented in the chapter on safeguarding fails to be illustrated. It may 
therefore be said that so far as working conditions are concerned this 
plant is among the best. Very recently a thorough overhauling of 
the provisions for water supply and sanitary conveniences has been 
completed, and in this particular the plant now ranks with others 
which somewhat earlier completed similar improvements. The 
hospital used by the plant is immediately at one entrance, and it is 
possible to utilize this hospital both for the severe and the minor cases 
of accident. 

HOUSING. 

As has been pointed out, the plant lies between the lake shore and 
the built-up portion of the city in which it is located. This portion 
of the city has been greatly improved since the plant was located 
there. The swamp lands have been largely filled in with refuse from 
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the blast furnaces; many of the streets have been paved and an 
adequate number of houses for the workpeople have been erected; 
the water supply and sewerage of the district are fairly adequate, 
and the houses occupied are on the whole comfortable. There 
exists here as in other similar towns a considerable amount of over- 
crowding, due to the custom of the workpeople filling up their houses 
to the limit with lodgers and boarders. The area in which the work- 
people live is well supplied with schools, and excellent social work is 
going on. While on the whole there are many conditions capable of 
improvement, it is probable that this body of steel workers are as 
well situated as any similar body in the country. All these items of 
favorable conditions in the works and in the homes of the work- 
people are of importance as regards the success of the eflForts of the 
company to safeguard its employees. 

THE SAFETY ORGANIZATION. 

The plant under consideration is one belonging to a group of plants 
operated by a single company. The interplant safety organiza- 
tion maintained by this company is described in chapter III, on the 
safety department.^ The plant organization consists first of the plant 
safety committee. This committee is under the chairmanship of the 
assistant general superintendent and includes the director of safety 
and one of the mill superintendents. This third member of the com- 
mittee is changed from time to time, so that alternately each mill is 
brought into relation with the general safety scheme. The safety 
office under the control of the director of safety, who rank? in the 
plant organization with the mill superintendents, has an inspection 
division and a division of claims. The inspection division includes 
an assistant to the director and two inspectors, one for the day turn 
and one for the night turn. The assistant is in control of the inspec- 
tion in the absence of the director, and it is part of his duty to make 
a regular inspection tour by which he covers the plant about once in 
two weeks. The two inspectors are particularly occupied with the 
accidents which occur during their period on duty. The safety office 
is notified immediately upon the occurrence of an accident, and if 
the accident is at all serious one of the inspectors, in company with 
the departmental committee, proceeds immediately to investigate its 
causes and devise means for its prevention whenever prevention is 
deemed possible. 

The division of claims is also imder control of the director of safety. 
The chief of this division is a lawyer who carries on the necessary 
investigation from the legal standpoint. Under his direction is an 

1 See pp. 182 and 183. 
7447'— a Doc. 110, 62-1, vol i 8 
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investigator who devotes his attention almost exclusively to features 
of the accidents which are l^ally important. An office clerk who 
records the incoming reports of accidents, a stenographer, and an 
interpreter complete the staff of the safety office. The office is 
located very near the hospital, and there is constant interchange of 
information between the two. 

Besides the safety office there exist ia each of the important 
departments departmental committees called permanent commit- 
tees. These are made up of foremen, and it is their duty to make a 
complete inspection of the department to which they belong once 
each month. During this inspection they give attention to the fol- 
lowing particulars: First, the extent to which their recommenda- 
tions of the previous month have been carried out; second, addi- 
tional precautions which they deem necessary either through changes 
in condition or which have been overlooked previously. A recent 
development of the departmental committee is the following: A 
geographical division of the department is made an^ each member of 
the committee is made specifically responsible for the condition of 
an area. He is expected to keep informed of all changes suggested 
for the area by whomsoever proposed. If they are not promptly 
carried out it becomes his duty to report and so to hasten action. 
When the plant inspectors make their regular inspection the condi- 
tion of these small districts is considered and the man in charge held 
to account. He becomes a special safety officer for his district. 
This method has been an outgrowth of the conditions existing in the 
early months of 1912. During that period there was a very great 
iucrease in activity, with the necessity of putting all the men pos- 
sible to secure at work. This new development of the committee 
system is one of the efforts being made to keep down the accident 
rate which always tends to rise at a time of unusual industrial activity. 

In addition to these committees this plant was among the first to 
experiment with committees consisting of ordinary workmen. The 
personnel of these workmen's committees is changed frequently. 
While some suggestions of considerable value have come from them, 
it is evident that their greatest importance lies in familiarizing the 
rank and file of the working force with the ideas and purposes of the 
safety organization. 
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ACCIDENTS IN OCCUPATIONAL GROUPS. 
ACCIDENT SATES FOB THE PLANT AS A WHOLE, 1900 to 1911. 

In the following table are presented the general results of safety 
effort in this plant for a period of 12 years: 

DISABLING AND NONDISABLINO INJURIES IN PLANT INVESTIGATED AND RATES 
OF DISABLING INJURIES PER 1,000 300-DAY WORKERS, BY YEARS, 1900 TO 1911. 





SOOday 
workers. 


Nondifr 
abling 
injuries. 


Disabling injuries 
(fatal and nonfatal). 


Yean. 


Number. 


Rate per 

1.000, 

30(V4ay 

workera. 


1900 


5,045 
5,265 
5,137 
5,1)9 
5,296 
6,406 
7,494 
7,585 
4,576 
6,215 
7,642 
6,257 


11,362 
12,010 
11,776 
11,930 
12,350 
13,465 
4,926 
5,464 
2,927 
4,181 
2,791 
2,239 


1,867 
1743 
1,747 
1,898 
1,748 
1,921 
1,606 
1,434 

685 
1,084 
1,020 

681 


870 


1901 


350 


1902 


340 


1903 


350 


1904 


330 


1905 : 


300 


1906 


214 


1907 


189 


1908 


150 


1909 


174 


1910 


133 


1911 


109 






Total 


72,036 


35,421 


17,434 


242 







1 From 1900 to 1905, inclusive, the records of nondisabling injuries are imperfect. 

As shown in the above table, it was possible for this period to deter- 
mine the number of 300-day workers in each year, the number of 
nondisabling injuries, and the number of disabling injuries. Eates 
are computed for the disabling injuries, and rates may easily be com- 
puted for the nondisabling injuries, but it should be explained that 
the following facts practically destroy the significance of such rates 
for the earlier years. Throughout the period the reporting of dis- 
abling injuries to the hospital and the safety oiEce has been fairly 
complete, though it would be too much to say that every disabling 
accident has been so reported, since unquestionably there are some 
cases even in as careful a system as that employed in this plant 
where the disabled man for one reason or another fails to be re- 
ported. With regard to the nondisabling injuries, diflFerent con- 
ditions have prevailed. It will be noticed, for example, that in 
1900 the disabling injuries numbered 1,867, while the reported non- 
disabling injuries were 1,362. In the year 1907 there were 1,434 
disabling injuries, while the nondisabling injuries were 5,464. It is 
probable that the larger number of disabling injuries shown in 1900 
were accompanied by as large a proportion of nondisabling accidents 
as those shown in 1907. The difference between the two years is sim- 
ply a question of adequate reporting. Beginning with the year 1904, 
at the instance of the surgeon in charge of the hospital, a more 
vigorous effort to secure full reports and adequate treatment of the 
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injuries not causing disability was made. The results of this special 
eflFort are observable in that year and the three following years, there 
being a steadily increasing number of reports of this sort of injury. 
In 1908 the depression which affects all the figures for that year is 
manifest in the decreased number of both kinds of injury. In 1909 
they arose again, but in 1910 and 1911 there is a decrease to a point 
markedly below the numbers shown in 1907. The conditions here 
exhibited are almost certain to occur in any plant which establishes 
a thorough-going effort to secure reports of all nondisabling accidents. 
Unless this matter is pressed with the utmost vigor there will be a 
great many accidents of this character which will escape recorfl and 
treatment, and the initial years of the effort to secure their report 
will appear to be years of great increase in accident occurrence. 
This apparent increase is, of course, illusory. Since added emphasis 
upon the care of accidents will almost inevitably react in the direction 
of preventing them, it is probable that though a larger number of 
nondisabling accidents is recorded there may be an actual decrease 
in the number of accidents occurring. That this is true in the case 
of the plant under consideration is clearly evident in the decreasing 
rates for disabling accidents during these years when the number 
recorded of the nondisabling was so markedly increasing. It is also 
evident from this record of nondisabling accidents that ultimately 
the efforts for safety influence the occurrence of this kind of accident 
as well as those of a more serious nature. The later years exhibit a 
marked decrease in such injuries, the rates per 1,000 300-day workers 
being as follows: 1907, 720; 1908, 640; 1909, 672; 1910, 365; 1911, 
358. 

It did not appear in the course of this investigation that a man 
temporarily absent from work for the purpose of receiving needed 
surgical attention was ever docked in his pay for the time lost. Ac- 
cordingly whatever disturbances of a routine of productive activity 
may result from the temporary absence of a workman falls upon the 
employer, and from the standpoint of the reduction of these losses he 
may properly consider the safety effort. There are also among these 
nondisabling injuries certain possibilities against which an employer 
may safeguard himself. The reason impelling the chief surgeon of 
this plant to urge the special effort which was made to secure full 
reports of nondisabling injuries was principally the fact that cases of 
severe infection and blood poisoning were frequently coming to the 
hospital from among those who were slightly injured and who had 
not been reported and cared for. One very important result of this 
activity has been to very nearly eliminate cases of infection among 
those slightly injured. This result reacts favorably both upon the 
men and upon the employing company. The company which oper- 
ates a compensation plan, m does the one uftder consideration, elinj- 
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inates by close attention to minor injuries many long periods of 
disability, and since the compensation in no case equals the possible 
return in wages the man who is spared a case of blood poisoning 
profits equally with the company in his ability continuously to earn 
his wage. From all standpoints, therefore, attention to these non- 
disabling injuries is clearly demanded. In the discussion of hos- 
pital and emergency provisions it has been pointed out that much 
greater care than prevails in many plants must be taken with regard 
to this class of injury. 

Turning now to the rates for disabling injuries disclosed in the 
table, an interesting history of successful safety effort is presented. 
Between 1900 and 1911 the effort had been successful to the degree 
that for every three accidents occurring in 1900 les^ than one occurred 
in 1911, the rates being 370 per 1,000 for the former year and 109 per 
1,000 for the latter year. The diagram on page 118 presents this 
change in graphic form. The diagram discloses at once the fact that 
in the first six years the progress was comparatively slow. Safe- 
guarding methods were being employed and some educational effort 
carried on. It is with the year 1906, however, that real intensive 
safety effort became the rule. The rapid decline beginning in that 
year is convincing evidence of the character of the effort put forth 
and of the success which attended it. 

ACCIDENT RATES, BT DEPABTMENTS, 1906 TO I9I0. 

In the following' table the details of the history of this movement 
are presented, by departments. 

For the 6 years ending December 31, 1910, the individual accident 
records could be secured and were carefully studied. The records 
for the period from 1900 to 1910 were on file^ but ic was not possible to 
deal with any greater volume than for six years. In these 6 years 
about 30,000 accidents occurred in the large plant investigated. 
Among these were 7,750 cases of disabling injury, the remainder 
belonging to the nondisabling class. The table presents in three 
sections the number of 300-day workers in each department in each 
year, the total number of disabling injuries occurring, and the rates 
per 1,000 300-day workers. 
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NUMBER OF SOO-DAY WORKERS AND ACCIDENT RATES PER 1,000 IN EACH DEFART- 
1£E1?T OF PLANT INVESTIGATED, BY YEARS, 1905 TO 1910. 

NUMBER OF 300-DAT WORKERS. 



Departments. 


1906 


1906 


1907 


1906 


1909 


1910 


Total. 


Blastfurnaces 


961 
362 
388 
141 
139 
691 


1,262 
360 
612 
146 
146 
717 
387 
296 

1,146 
336 
303 

1,136 
104 
636 


791 
226 
170 
709 
371 
402 
1,160 
331 
166 
983 
160 
636 


993 
228 
276 
102 

81 
620 
192 
133 
628 
291 

76 
356 
127 
473 


1,134 
260 
718 
260 
161 
736 
317 
326 
713 
463 
76 
402 
149 
642 


1,081 
346 
788 
270 
178 

1,086 
393 
463 
900 
613 
93 
676 
161 
696 


6,608 


Bessemw 


1,930 

1,183 
864 


Open hearths 


P ■ooPTJing mills 


Slabbing'mills 


lif^ii rpiflii 


4,668 

1,660 
2,044 
6,625 
2,288 




PlAtefflilV^ . 


426 

1.088 
264 
289 

1,186 

84 

399 


MAO>iAnioa] 


Foundry , 


Docks.. 


991 


Yards 


776 


Electrical 


Ml»ff»i)nii«flis. . 


3,282 




Total 


6,406 


7,494 


7,686 


4,676 


6,216 


7,642 


39,917 





NUMBER OF DISABLING ACCIDENTS. 

[This table includes both fotal and nonfatal accidents.] 



Blast furnaces ................,r 


411 
146 
123 
38 
16 
137 
11 
147 
422 
66 
43 
294 
43 
24 


418 
124 
166 
26 
28 
112 
136 
106 
187 
47 
29 
202 
26 
12 


322 
128 
211 
40 
37 
100 
112 
66 
182 
33 
10 
148 
26 
11 


194 
46 
76 
10 
14 
99 
23 
26 
76 
34 

1 
60 
19 

9 


220 
62 

174 
29 
36 

139 
48 
60 
78 

121 
7 
94 
12 
14 


184 
74 

146 
30 
19 

146 
62 
39 

103 
77 
3 

106 
13 
18 


1,749 


Bessemer 


Open hearths 


884 


Bnwming mills 


172 


Slabbing mills 


160 
742 


RIMI ipiRs . ,_.,,-„ 


Structural mills 


392 


Plate mills 


442 

1,048 
378 


Mechanical 




i>odi:s , T . . , r . - 


93 


Yards 


904 


Electrical.- 


138 


Iflf^ll^p^t/Y^ia , , . . , 


88 






Total 


1,921 


1,606 


1,434 


685 


1,064 


1,020 


7,760 





BATES PER 1,000 300-DAT WORKERS. 



Diiiflt furnaces . r,.- 


427 
416 
317 
270 
116 
198 


331 
236 
253 
172 
103 
156 
361 
354 
163 
140 

96 
179 
250 

22 


274 
232 
267 
178 
218 
154 
302 
164 
168 
100 

65 
169 
167 

17 


195 
202 
272 

98 
173 
160 
120 
188 
121 
117 

13 
169 
150 

19 


194 
208 
242 
116 
238 
189 
151 
185 
109 
267 
93 
234 
81 
25 


179 
212 
185 
111 
107 
135 
158 

85 
114 
126 

32 
186 

81 

26 


265 
296 


Bessemer ,,.^.,-^-, 


Open hearths 


247 


Blooming mnia ,..,,»,-, 


152 
174 


Slabbing mills 


Rail mills 


163 


Structural mills 


236 


Plate mills 


346 
388 
250 
149 
248 
612 
60 


216 


Mecb^nin^d 


186 
166 


Foundry .....^,,,,,,-»,,TTr-- - 


Docks 


04 


Yards 


197 


Electrical 


178 




27 






Total 


300 


214 


189 


150 


174 


133 


194 







Particular attention is directed to the last section of the above 
table. In the blast furnaces there is a steady reduction from a rate 
of 427 per 1,000 in 1905 to 179 per 1,000 in 1910. A part of this 
reduction, especially that occurring in the earlier years, is undoubt- 
edly due to the substitution of improved construction, but a very 
large part of it must be attributed to increased attention to details 
and to a very successful effort to interest the workmen themselves in 
the idea of reducing the number of accidents. It should also be 
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borne in mind that the chief reduction was in injuries involving 
temporary disability.* 

In another discussion of the subject it has seemed necessary to 
combine the two kinds of steel works — ^Bessemer and open hearth. 
Their hazards are distinctly different and on that account they are 
here presented separately, the Bessemer showing a rate of 429 in 
1905, and falling to 212 in 1910. The open hearth shows a reduction 
of from 304 to 185. The combined figures for these two departments 
place the steel works here ei/a elsewhere in advance, of aU other de- 
partments in their hazard, and the general conclusion that the steel 
works present the most serious problem is borne out by the history 
of this plant. The rates are the highest at the outset, and after the 
reduction which has occurred in the course of the years the rate 
remains still higher than that of other departments. The greatest 
decrease among the rolling mills is found in plate mills where there is 
a drop from 346 to 85. The larger mechanical mills, like blooming, 
rail, and structural mills, show a definite but less marked reduction. 
Among the mechanical occupations a condition is found different 
from that appearing in any other department. The initial rate is 
388. In the year 1906 this drops to 163 and then continues to 
decline, standing at 114 in 1910. The significance of the sudden 
decline in 1906 in the rate for mechanical occupations will be brought 
out more properly at a later point where it can be considered in con- 
nection with other similar cases. It may be stated that the year 1906 
represented a period of thorough reorganization and safeguarding 
throughout the machine shops and in connection with other mechan- 
ical operations and that the accident rate shows a definite response 
to these efforts. 

The most remarkable continuous reduction of rates appears in the 
electrical department, in which the force consists of a comparatively 
small body of workmen, and where considerable fluctuations in the 
accident rate might be expected. The steadiness with which the rate 
declines from year to year indicates that it is not a spasmodic condi- 
tion, such as sometimes appears in a small group, but represents a 
real improvement in conditions and methods. The year 1905 shows 
a rate of 512, and 1910 a rate of 81, the decline being steady from 
year to year. 

Attention has already been called to the unusual character of the 
year 1908. In 9 of the departments the rates are higher in the year 
1909 than in the year 1908, the rate for the entire plant being 150 
in 1908 and 174 in 1909. Inasmuch as this rise in the rate for the 
whole plant is correlated with a similar change in the majority of the 
departments, it is evident that it is due to some general cause oper- 



1 See table on p. 123. 
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ative throughout. The number of 300-day workers increased from 
4,575 to 6,215. This increase affected all the departments with one 
exception — that is, 1909 was a period of recovery from a severe de- 
pression. The demand for the products of the mill increased rapidly, 
so that instead of gradually increasing the force it rose considerably 
during the early part of the year. For example, in the last month 
of 1908 there were 4,800 employees, while by June, 1909, the num- 
ber had risen to 6,400. From that point throughout the year it con- 
tinued nearly uniform. In every case of such rapid rise it is in- 
evitable that many of the men taken on will be relatively inexperi- 
enced or even entirely new to the work. The result is always a 
tendency toward a rising accident rate unless some countervailing 
influence enters. 

Another cause was also operative in 1909. Not only were a large 
number of new men employed in the first six months of the year, 
but throughout the year, especially in the latter half, the works 
were driven to tirrir utmost capacity. The combination of a newly 
recruited force arid high intensity of industrial activity is certain to 
produce increasing numbers of industrial accidents unless there is 
some counteracting influence. That the rates did not increase be- 
yond those shown in 1907 under these circumstances is evidence of 
the efficiency of the safety work. 

That the increase in accidents was due to the addition of new men 
to the working force is given additional emphasis when it is observed 
that the increase in rates is most emphatic in departments in which 
the employment was largest. For example, in the Bessemer steel 
works with an increase from 228 to 250 300-day workers, the rates 
.increase from 202 to 208. In the foundry, where the number shifts 
from 291 to 453, the change in rates is from 117 to 267. In the yard 
department an increase from 355 to 402 corresponds with increased 
rates of 169 to 234. It is not to be expected that there will be abso- 
lute consistency throughout the departments in a showiag of this kind. 
Other factors, of whose nature and even of whose existence we may 
be unaware, enter into and complicate the problem. The preceding 
illustrations are sufficient to show that in general it is a rule that the 
employment of a new force and the intensification of activity bring 
about increased hazard. Development of processes and machines 
nearly always means a lessened hazard. Increased output accom- 
panied by ''speeding up" the workmen always increases the danger. 
The year 1909 was a ''speeding up" year. It was also a year of 
employment of many new workmen. Its accident rate reflects these 
conditions. The accompanying diagram presents some of these facts 
graphically. 
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DISABIUTT PEBIODS. 

The following table presents for the entire plant the facts with 
regard to the disability periods resulting from injuries for the period 
of six years: 

INJURED EMPLOYEES WHO RETURNED TO WORK IS EACH SPECIFIED WEEK, BY 

YEARS, igOS TO 1910. 

NUMBER OF INJURED EMPLOYEES. 





Total 


Injared employees who retained to work in each specified week. 




in- 
































YMurs. 


jured 
em- 




























14th 


Not 




ploy 


1st. 


2d. 


3d. 


4th. 


6th. 


6th. 


7th. 


8th. 


9th. 


10th. 


nth. 


12th. 


13th. 


and 


re- 
port- 
ed 




ees. 




























later. 


1905.... 


1,902 


969 


336 


158 


112 


91 


38 


26 


22 


16 


12 






10 


19 


69 


1906.... 


1,667 


672 


286 


172 


104 


114 


48 


29 


24 


42 


11 






13 


33 


107 


1907... 


1,409 


600 


261 


167 


88 


72 


58 


26 


22 


27 


12 


14 




16 


64 


03 


1908.... 


673 


271 


121 


65 


55 


31 


26 


17 


14 


10 


7 






3 


28 


18 


1909.... 


1,070 


441 


167 


101 


87 


64 


38 


24 


24 


20 


14 






4 


26 


61 


1910.... 


1,008 


382 


192 


128 


89 


62 


35 


13 


14 


17 


7 


6 




6 


31 


24 


TotaL 


7,629 


3,156 


1,353 


791 


636 


424 


242 


134 


120 


132 


63 


36 


30 


61 


191 


m 



PER CENT RETURNING TO WORK IN EACH WEEK. 



1905.... 


100.0 


61.9 


17.7 


8.3 


5.9 


4.8 


2.0 


1.3 


1.2 


0.8 


0.6 


0.2 


0.1 


0.5 


1.0 


3.0 


1906.... 


100.0 


36.6 


18.3 


11.0 


6.6 


7.3 


3.1 


1.9 


1.5 


2.7 


.7 


.4 


.3 


.8 


2.1 


6.8 


1907.... 


100.0 


35. b 


17.8 


11.9 


6.2 


6.1 


4.1 


1.8 


1.6 


1.9 


.9 


1.0 


.6 


1.1 


3.8 


6.6 


1908.... 


100.0 


40.3 


18.0 


9.7 


8.2 


4.6 


3.7 


2.5 


2.1 


1.5 


1.0 


.6 


.6 


.4 


4.2 


2.7 


1909.... 


100.0 


41.2 


15.6 


9.4 


8.1 


5.0 


3.6 


2.2 


2.2 


1.9 


1.3 


.2 


.7 


.4 


2.4 


6.7 


1910.... 


100.0 


37.9 


19.0 


12.7 


8.8 


6.2 


3.5 


1.3 


1.4 


1.7 


.7 


.6 


.4 


.6 


3.1 


2.4 


Total. 


100.0 


41.4 


17.7 


10.4 


7.0 


5.6 


3.2 


1.8 


1.6 


1.7 


.8 


.5 


.4 


.7 


2.6 


4.9 



RATES PER 1.000 300-DAY WORKERS. 



1905.... 


296.9 


154.4 


52.5 


24.7 


17.5 


14.2 


5.9 


3.9 


3.4 


2.5 


1.9 


0.6 


0.2 


1.6 


3.0 


10.8 


1906.... 


209.1 


76.3 


38.2 


23.0 


13.9 


15.2 


6.4 


3.9 


3.2 


5.6 


1.5 


.9 


.7 


1.7 


4.4 


14.3 


1907.... 


186.8 


65.9 


33.1 


22.0 


11.6 


9.5 


7.6 


3.4 


2.9 


3.6 


1.6 


1.8 


1.2 


2.1 


7.1 


12.3 


1908.... 


147.1 


59.2 


26.4 


14.2 


12.0 


6.8 


5.6 


3.7 


3.1 


2.2 


1.5 


1.1 


1.1 


.7 


6.1 


3.9 


1909.... 


172.2 


71.0 


26.9 


16.3 


14.0 


8.7 


6.1 


3.9 


3.9 


3.2 


2.3 


.3 


1.1 


.6 


4.2 


9.8 


1910.... 


131.9 


50.0 


25.1 


16.7 


11.6 


8.1 


4.6 


1.7 


1.8 


2.2 


.9 


.7 


.5 


.7 


4.1 


3.1 


Total. 


191.1 


79.0 


33.9 


19.8 


13.4 


10.6 


6.1 


3.4 


3.0 


3.3 


1.6 


.9 


.8 


1.3 


4.8 


9.8 



The second section of the table shows the percentage of distribu- 
tion through the successive weeks from the 1st to the 13th, and also 
those terminating in the 14th and later, and those not reported. 
These percentages indicate that in an establishment where active 
safety effort is put forth the first effect is a marked diminution of the 
accidents causing short periods of disability. For example, those 
terminating in the first week are 51.9 per cent of all the cases in 
1905, while in 1910 they constitute 37.8 per cent. Beyond the sixth 
week there is naturally great irregularity since the number of cases 
is relatively small and comparatively slight variations in the num- 
ber cause a considerable variation in the percentage. 

In the third section of the table the rates are presented for each 
week, and it is possible to see the nature and extent of the changes 
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which have occurred from year to year. The first notable feature is 
that between 1905 and 1906 the rate for disabilities terminating in 
the first week dropped from 154.4 to 76.3. It will be seen elsewhere 
that decrease in the short term disabilities was specially marked in 
the mechanical department and was due to a thorough safeguarding 
effort at that time. 

Comparing the year 1910 with the year 1905 a decrease in the rate 
is found for nearly every one of the 13 weeks, showing that while 
the most marked decrease is the one already pointed out in the disa- 
bilities terminating in the first week, aU classes of injuries from the 
most minor to the extremely severe have been influenced by the 
safety movement. This will become even more evident in the fol- 
lowing section in which actual losses of time are considered. In 
Appendixes E and F will be found a detailed presentation of the 
disability periods, in the first by departments, years, and weeks; in 
the second by departments, occupations, and weeks. 

LOSS OF TIME FROM ACCIDENT. 

It is necessary, for a complete understanding of accident data, to 
consider not only the rates derived from comparing the number of 
employees with the number of accidents, but also the relation be- 
tween the number of employees and the amount of time lost. For 
example, the steel works lead all departments in their accident rate 
and are also still more in advance when the factor of severity is con- 
sidered. 

The table which follows presents the total days lost and the aver- 
age per 300-day worker, by departments and by weeks in which the 
disabilities terminated: 

DAYS LOST BY EMPLOYEES WHO RETURNED TO WORK IN EACH SPECIFIED 
WEEK, BY DEPARTMENTS, FOR THE PERIOD 1905 TO 1910. 





NUMBER OF DAYS LOST. 










Total 
days 
lost. 


Days lost from disabilities terminating in each specified week. 


Departments. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
and later. 


Bliii^ f?irnftcfls ,,..... 


32,467 
11,254 
18,653 
33,941 
15,639 
15,217 
8,698 
1,785 
2,166 
1,559 


2,672 

751 

1,240 

2,787 

1,903 

1,465 

665 

95 

254 

147 


3,182 

1032 

1,705 

3,780 

1,906 

1,624 

657 

144 

247 

183 


3,258 

1,111 

1,946 

3,344 

1,673 

1,517 

617 

249 

287 

210 


2,878 

1,176 

2,294 

3,071 

1,214 

1,407 

790 

278 

130 

120 


8,027 

1,006 

1,453 

8,922 

1,029 

1,752 

719 

218 

127 

32 


17,460 
6 178 


Bessemer steel works 


Open-hearth steel works 

Rolling inllls 


9,915 
17,037 
7,914 
7,562 
5,350 
801 


M^hf^TliPftl 


Yards 


Foundry .,,,..,.. 


Docks.! 


Electrical 


1,121 
867 




Total 


141,279 


11^809 


14,360 


14,212 


13,358 


13,285 


74,195 
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DAYS LOST BY EMPLOYEES WHO RETURNED TO WORK IN BACH SPECIFIED 
WEEK, BY DEPARTMENTS, FOR THE PERIOD 1905 TO 1910— Concluded. 

ATEBAGE ANNUAL LOSS IN DAYS FEB 300-DAY WOBKEB. 





Total 
days 
lost. 


Days lost fix>m disabilities terminating in each specified week. 


Departments. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


SUth 
and later. 


Blast fomaces 


4.91 
5.83 
5.19 
3.31 
2.78 
3.32 
3.80 
1.80 
»2.79 
.48 


0.40 
.39 
.36 
.27 
.35 
.33 
.35 
.10 
.33 
.04 


0.48 
.53 
.48 
.37 
.34 
.33 
.29 
.15 
.32 
.05 


0.49 
.67 
.54 
.33 
.30 
.33 
.27 
.25 
.37 
.06 


0.44 
.61 
.64 
.30 
.22 
.31 
.35 
.28 
.17 
.04 


0.46 
.52 
.41 
.38 
.18 
.58 
.31 
.22 
.16 
.01 


3.64 


Bessomer steel workB 


3.20 


Open-hearth steel works 

Rioijing mills 


3.77 
1.66 


Mefihafiical 


1.41 


Yards 


1.66 




3.34 


Docks.. 


.81 


Electrical 


1.44 




.36 


Total 


3.54 


.30 


.36 


.30 


.33 


.33 


1.86 







1 Including case where the injury was followed by infection resulting in disability lasting two years. 
Omitting tins extraordinary case the average loss for the 6 years is 1.85 days. 

It has not been thought necessary in this table to extend the con- 
sideration to the full number of weeks included in the preceding 
tables. Since it appeared in these tables that from the sixth week 
onward there was a considerable degree of irregularity due to the 
small number of cases, it appeared that a satisfactory presentation 
would be secured by consolidating those terminating in the sixth 
week and later, and giving in detail the first five weeks. The num- 
ber of disabilities terminating before the sixth week in the whole 
plant was 82 per cent of all temporary disabilities while the time 
lost was only 47 per cent of total time lost. The first section of the 
table gives the number of days lost in each of these periods. In the 
second section of the table the average loss per 300-day worker is 
detennined and this part of the table brings out the relations of real 
significance. 

Considering first the total losses, it is found that they averaged for 
each 300-day worker 5.82 days in the Bessemer steel works, 5.19 
dajrs in the open-hearth steel works, 4.91 in the blast furnace, 3.80 
in the foundry, 3.32 in the yards, and 3.31 in the rolling mills. While 
the rates for the foundry are quite low, the high average loss in 
days per 300-day worker indicates that the number of severe injuries 
occurring is very considerable, although not equal to the number in 
the steel works and the blast furnace. The high proportion of severe 
injuries in the foundry is further indicated when the losses per 300- 
day worker for the successive weeks are considered. The losses in 
the foundry, expressed in fractions of a day per 300-day worker, are 
as follows: First week, 0.25; second week, 0.29; third week, 0.27; 
fourth week, 0.35; fifth week, 0.31; while those terminating in the 
sixth week and later are 2.34 da3rs. The average loss in the sixth 
week and later is greater than in any of the departments except th§ 
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steel works and the blast furnaces. A similar increase in the loss 
from week to week is even more strikingly seen in the steel works. 
The Bessemer has 0.39 of a day in the first week and 0.61 in the fourth, 
while the open hearth has 0.35 in the first week and 0.64 in the 
fourth. The mechanical department presents the peculiar situation 
of having a slightly higher loss from accidents terminating in the first 
week than in any later week, the figures being, first week, 0.35 of a 
day; second week, 0.34; third week, 0.30; fourth week, 0.22; fifth 
week, 0.18. This is in entire consonance with what might be ex- 
pected from a study of the conditions encountered by the mechan- 
ical force. 

Considering the plant as a whole, it appears that the weight of 
loss does not vary greatly through the different weeks, it being 0.30 
of a day per 300-day worker in the first, 0.36 in the second and third, 
and 0.33 in the fourth and fifth. 

The effect of considering severity of injury as measured by time 
lost is brought out conveniently in the following table. The depart- 
ments are presented in the order of their rates for nonfatal injury. 
The average losses per 300-day worker are also shown. For conven- 
ient comparison the rates and losses are reduced to relative figures by 
taking the total in each case as 100 and finding the per cents that the 
items are of these bases. The column showing relative days lost 
per 300-day worker probably discloses the real position of the several 
departments more exactly than that showing relative rates. 

DEPARTMENTS COMPARED, BY RATES AND AVERAGE YEARLY LOSS PER 300- 
DAY WORKER, SIX-YEAR PERIOD ENDING DEC. 31, 1910. 



Department. 


Rates 
per 1,000 
300-day 
workers 
for nonfatal 
injuries. 


Average 

days lost 

per 300-day 

worker. 


Relative 
rates. 


Ralative 

days lost 

perSOCMlay 

worker. 


Bessemer steel works 


288 
258 
246 


5.82 
4.91 
6.19 
8.32 
2.78 
3.31 
3.80 


137 
123 
117 
93 
88 
87 
78 


150 


Blast furnaces 


126 


Open hearths 


133 

85 
71 


'rfrds 


195 


Mechanical 


184 
183 
164 


•RnlUng TTiills 


85 
08 


Foundry 




Total 


210 


8.89 


100 


100 
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The foUowing table presents the average days lost, by years and 
departments: 

AVERAGE DAYS LOST PER 300-DAY WORKER, BY DEPARTMENTS AND BY YEARS, 

1106 TO 1910. 

AVSaAOB NUMBBK OF DATS LOST. 



Years. 


Blast 

fur- 

naoes. 


Besse- 
mer 
steel 

works. 


Open- 
steel 


Rolling 
mills. 


Me- 

cban- 
ical. 


Foun- 
dry. 


Docks. 


Yards. 


Elec- 
trical. 


Mis- 
oella- 
neoos. 


1905 


5.fi2 
5.42 
6.90 
5.19 
2.94 
3.35 


6.12 
6.22 
8.85 
3.01 
4.77 
4.38 


5.24 
6.37 
5.13 
4.16 
4.99 
4.86 


3.11 
4.52 
3.83 
3.24 
3.12 
2.3Z 


4.75 
2.27 
2.74 
2.64 
2.00 
1.82 


5.13 
3.21 
3.86 
2.09 
4.92 
3.51 


2.36 
1.65 
2.32 
1.00 
2.64 
.43 


3.26 
3.41 
3.28 
2.50 
4.20 
3.23 


4.56 
2.47 
2.27 
»7.09 
.65 
1.17 


0.43 


1906 


.44 


1907 


.17 


1908 


.79 


1909 


.39 


1910 


.65 






Total 


4.91 


5.82 


5.19 


3.31 


2.78 


3.80 


1.80 


3.32 


12.79 


.48 







BBLATIVlfi DIStVIBtTTlON OF AVBBAGE DATS LOST (1905-100). 



190i 


100 
96 

123 
92 
52 
60 


lOQT 
102 
145 
40 
78 
72 


KM) 
122 
96 
79 
96 
98 


100 
146 
123 
104 
100 
75 


100 
48 
58 
56 
42 
38 


100 
63 
75 
41 
96 
68 


100 
70 
98 
42 

112 
18 


100 
105 
101 

77 
129 

99 


100 
54 
50 

155 
14 
26 


100 


1906... :::;::::;;;::: 


102 


1907 


40 


1906 


180 


1909 


91 


1910 


161 







1 The year 1908 had in the electrical department one injury followed by blood poison and entailing a 
disability of 2 years. The average loss for that year, without this extraordinary case, is 1.35 days, and the 
average loss for the 6 yean is 1.86 days. 

For purposes of showing more readily the amount of progress which 
has occurred in each department during the period, the second section 
of the table is arranged on the plan of considering the losses of 1905 
as 100 and reducing those of later years to a proportionate figure. 
This brings out the fact that the largest decrease in time lost in de- 
partments of large size has occurred in the mechanical depart- 
ment, and that this decrease occurred very largely upon the adoption 
of adequate safeguarding methods, the changes since that time being 
irregular, although the general tendency is downward. Since each 
department is placed upon the same basis, the figures of 1910, com- 
pared with each other, show the degree in which the several depart- 
ments have accomplished reductions. The relative figures for 1910 
are as follows: Blast furnace, 60; Bessemer, 72; open hearth, 93; 
rolling mills, 76; mechanical, 38; foimdry, 68; docks, 18; yards, 99; 
electrical department, 26; miscellaneous, 151. In the case of the 
miscellaneous departments only is a higher figure found in 1910 
than in 1906. This is naturally a very erratic group. It falls in 
one year as low as 40 and rises in another as high as 180. On 
account of its small size and irregular activities its figures are of no 
special significance. Elsewhere the condition of yard operations has 
been discussed and the fact set forth that safeguarding methods in 
the yards do not appear to have kept pace with those in other depart- 
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ments.^ The figures here given bear out this conclusion. The yard 
rate declined during the six years from 248 to 185 (p. 119)^ and it 
might appear on this basis that very substantial progress had been 
made, but the days lost per 300-day worker indicate that in spite of 
a considerable effort the conditions have not been materially changed 
for the better.* 

The following table presents the total days lost and the average 
per 300-day worker for the entire plant, by years: 

DAYS LOST FROM DISABILITIES TERMINATING IN BACH SPECIFIED WEEK (BY 
EMPLOYEES WHO RETURNED TO WORK), BY YEARS, 1906 TO 1910. 



TOTAL NtTMBBB OF DATS LOST. 










Total 
days lost. 


Days lost from dlsablUUes terminating In each specified week. 


Years. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth and 
later. 


1906 


26,666 
29.217 
31,074 
15.091 
19,506 
20,836 


3,301 
2,194 
1,974 
1,183 
1,707 
1,510 


3,523 
3,037 
2,724 
1,286 
1,764 
2,036 


2,789 
3,093 
3,046 
1,168 
1858 
2,258 


2,799 
2,589 
2,236 
1,356 
2,148 
2,231 


2,842 
3,596 
2,271 
804 
1,717 
1,966 


10,302 


1906 


14,708 


1907 


18,823 


1908 


9 205 


1909 


10,321 


1910 


10,836 






Total 


141,279 


U,860 


14,360 


14,212 


13,358 


13,285 


74,195 







AVERAGE DATS LOST FEB 300-DAT WOBKEB. 






1905 


3.99 
3.90 
4.10 
3.30 
3.14 
2.73 


0.52 
.29 
.26 
.25 
.27 
.20 


0.55 
.41 
.36 
.28 
.28 
.27 


0.44 
.41 
.40 
.25 
.30 
.30 


0.44 
.35 
.29 
.30 
.35 
.29 


0.44 
.48 
.30 
.20 
.28 
.26 


1.61 


1906 


1.96 


1907 


- 2.48 


1908 


2.01 


1909 


1.66 


1910 


1 42 








Total 


3.54 


.30 


.36 


.36 


.33 


.33 


1.86 







The accompanying diagram brings out clearly some features 
which are exhibited by the table. The purpose of this diagram 
was to project an easily understood picture of the relationship be- 
tween the less severe and the more severe accidents and the safety 
effort which has been in progress. The year 1905 is taken as 100. 
The losses from accidents terminating in the first week are repre- 
sented by the shaded areas superimposed upon areas representing 
losses from the accidents terminating in the sixth week and later. 
The numbers shown in the diagram are the per cents which the 
average loss in each case is of the average for 1905. During this 
period of special activity in safety work there has been a consid- 
erable diminution of the accidents terminating in the first week. 
In the first three years, however, while this result was being ac- 
complished, the losses from accidents terminating in the sixth week 
and later were steadily and considerably increasing. The conditions 



iSeep. 100. 
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obtaining in these three years fully explain this increase in more 
severe accidents. The years 1906 and 1907 were years of extra- 
ordinary and increasing activity, and with this extra pressure upon 
the working force the losses from minor accidents were cut down, 
while those from more sel^e^e accidents increased. It should be 
noted again that this increase might not be apparent, in fact is not 
apparent, from the study of rates alone. It is only when to the 

PER CENT WHICH AVERAGE DAYS LOST PER 300-DAY WORKER FROM 
DISABILITIES TERMINATING IN FIRST AND IN SIXTH WEEK AND 
LATER IN EACH YEAR IS OF AVERAGE DAYS LOST IN CORRE- 
SPONDING WEEKS IN 1905. 

(Average days lost in 1905 » 100 for each class of disabilities.] 




1905 1906 1307 1508 1905 1910 

Loss FROM DISABILITrES TERMrNATING IN ItT WECKs:^^ 
Loss PROM PrSABILtTIES TERMINATlNC IN ^fH WEEKEND LATCRsEKTlRE COLUMM 

study of rates is added a study of this factor of severity, the only 
clew to which is the length of disability, that the true state of the 
case appears. Apparently, with the progress of the safety move- 
ment there develops a control as regards severity also. The year 
1910 was one of activity quite comparable with the earlier years 
which have been mentioned, but in spite of that high activity sub- 
stantial decrease in the losses from severer accidents occurs. 
7447"— S. Doc. no, 62-1, vol 4 ^9 
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The foUowing table gives for each year the details with regard to 
these average losses, department by department: 

LOSS OF TIME FROM ACCIDENTS, BY DEPARTMENTS AND YEARS. AND BY WEEKS 
IN WHICH EMPLOYEES RETURNED TO WORK, 1905 TO 1010. 

BLAST FUBNACBS. 
NUMBER OF DATS LOST. 





Number 

of 
SOO-day 
workers. 


Total.* 

daya 

loft. 


Days lost by employees who returned to work in each 
specified week. 


Yean. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 

and 

later. 


1905 


061 
1,263 

093 
1,134 
1,061 


6,400 
6,834 
8,116 
6,156 
3,330 
3,623 


607 
555 

380 
316 
431 
285 


720 
871 
673 
301 
288 
330 


664 
838 
801 
274 
368 
313 


706 
640 
431 
300 
296 
396 


730 
033 
434 
187 
312 
441 


1,885 


1906 


2,088 


1907 


6488 


1908 


3,500 


1900 


1,642 


1910 


1,857 






Total 


6,608 


32,467 


2,672 


3,182 


3,268 


2,878 


3,027 


17,450 









AYERAGB DAYS LOST FEB 300-DAY WOBKEB. 






1905 


961 
1,262 
1,177 

993 
1,134 
1,081 


5.62 
5.42 
6.90 
5.19 
2.94 
3.35 


0.73 
.44 
.33 
.32 

.38 
.26 


0.76 
.69 
.49 
.39 
.25 
.31 


0.60 
.66 
.68 
.28 
.32 
.29 


0.73 
.61 
.37 
.40 
.26 
.37 


0.75 
.74 
.37 
.19 
.28 
.41 


1.06 


1906 


2.37 


1907 


4.66 


1908 


3.62 


1909 


1 45 


1910: 


1.72 






Total 


6,608 


4.91 


.40 


.48 


.49 


.44 


.46 


2.64 







BESSEMER STEEL WORKS. 
NUmBEB OF DAYS LOST. 



1905 


352 
360 
385 
228 
250 
346 


2,155 
2,296 
3,407 
687 
1,192 
1,517 


224 
129 
141 
90 
75 
02 


316 

250 

211 

08 

40 

00 


317 
234 
256 
54 
86 
164 


267 
205 
366 
48 
01 
100 


210 
343 
253 
64 
66 
61 


812 


1906 


1,128 
333 


1907 


1908 


1909 


826 


1910 


902 






Total 


1,930 


11,254 


751 


1,032 


1,111 


1,176 


1,006 


6,178 









-DAY WOBKEB. 






1906 


352 
369 
385 
228 
250 
346 


6.12 
6.22 
8.85 
3.01 
4.77 
4.38 


0.64 
.35 
.37 
.39 
.30 
.26 


0.90 
.70 
.55 
.43 
.20 
.20 


0.90 
.63 
.66 
.24 
.34 
.47 


0.76 
.66 
.95 
.21 
.36 
.57 


0.62 
.03 
.66 
.28 
.26 
.18 


2.30 
3.05 
5.66 
1.46 
3.30 
2.61 


1906 


1907 


1908 


1909 


1010 




Total 


1,930 


5.82 


.39 


.53 


.67 


.61 


.62 


3.20 





OPEN HEARTH STEEL WORKS. 
NUMBBB OF DAYS LOST. 



1905 


388 
612 
791 
276 
718 
788 


3,082 
3,000 
4,055 
1,148 
3,586 
3,832 


206 
180 
306 
127 
109 
222 


220 
182 
450 
182 
396 
275 


153 
403 
510 
108 
320 
353 


275 
423 

474 
220 
495 
407 


243 
258 
343 
100 
256 
253 


985 
2,454 

1,072 

321 

1,011 

2,322 


1906 


1907 


1908 


1900 


1010 




Total 


3,573 


18,553 


1,240 


1,706 


1,046 


2,204 


1,453 


0,015 
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LOSS OF TIME FROM ACCIDENTS, BY DEPARTMENTS AND YEARS, AND BY WEEKS 
IN WHICH EMPLOYEES RETURNED TO WORK, 1905 TO IQIO-Continiied. 

OPBN HEABTH STEEL WOBS:S--Ck)ncluded. 

AVBBAGB DAYS LOST FEB 300^DAY WOSKBB. 





Number 

of 
aOO-day 
workers. 


Total 


Days lost by employees who returned to work in each 
specifled week. 


Yean. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
md 
later. 


1906 


388 
612 
791 
276 
718 
788 


6.24 
6.37 
6.13 
4.16 
4.99 
4.86 


0.63 
.29 
.39 
.46 
.28 
.28 


0.67 
.30 
.67 
.66 
.66 
.36 


0.39 
.66 
.64 
.72 
.46 
.45 


0.71 
.60 
.60 
.80 
.69 
.62 


0.63 
.42 
.43 

.36 
.36 
.32 


2.41 


1906 


4.01 


1907 


2.49 


1908 


1.16 


1909 


2.66 


1910 


2.95 






Total 


3,673 


6.19 


.36 


.48 


.64 


.64 


.41 


2.77 







BOLLINO MILLS. 
NUMBER OF DATS LOST. 



1905 


1,396 
1 690 
1.877 
1,128 
1,779 
2,389 


4,348 
7,646 
7,196 
3,658 
6,545 
5,548 


624 
691 
490 
264 
601 
417 


822 
716 
792 
296 
395 
759 


614 
710 
098 
252 
541 
629 


441 
621 
325 
344 
733 
607 


622 
1,066 
624 
279 
701 
710 


1,626 


1906 


3,922 


1907 


1267 


1908 


2,223 


1909 


2,674 


1910 


2,426 






Total 


10,259 


33,941 


2,787 


3,780 


3,344 


3,071 


3,922 


17,037 





AVERAGE DAYS LOST PER 300-DAY WORKER. 



1905 


1,396 
1,690 
1,877 
1,128 
1,779 
2,389 


3.11 
4.52 
3.83 
3.24 
3.12 
2.32 


0.38 
.35 
.26 
.23 

.28 
.17 


0.69 
.42 
.42 

.26 
.22 
.32 


0.37 
.42 
.37 
.22 
.30 
.28 


0.32 
.37 
.17 
.30 
.41 
.25 


0.37 
.64 
.33 
.25 
.39 
.30 


1.09 


1906 


2.32 


1907 


2.27 


1908 


1.97 


1909 


1.60 


1910 


1.02 






Total 


10,259 


3.31 


.27 


.37 


.33 


.30 


.38 


1.66 







MECHANICAL DEPARTMENT. 
NUMBER OF DAYS LOST. 



1905 


1,088 

i;i46 

1,150 

628 

713 

900 


6,166 
2,599 
3,153 
1,660 
1,423 
1,638 


805 
343 
321 
136 
122 
176 


681 
400 
351 
124 
136 
214 


573 
367 
327 
149 
55 
202 


431 
156 
227 
96 
130 
175 


442 
287 
101 
38 
67 
94 


2,234 
1,046 
1,826 
1,118 
913 


1906 


1907 


1908 


1909 


1910 


777 






Total 


6,625 


16,639 


1,903 


1,906 


1,673 


1,214 


1,029 


7,914 





AVERAGE DAYS LOST PER 300^DAY WORKER. 



1906 


1,068 

1,146 

1,150 

628 

713 

900 


4.75 
2.27 
2.74 
2.64 
2.00 
1.82 


0.74 
.30 
.28 
.22 
.30 
.20 


0.63 
.36 
.31 
.20 
.21 
.24 


0.63 
.32 
.28 
.24 
.34 
.22 


0.39 
.14 
.20 
.16 
.33 
.19 


0.41 
.25 
.09 
.06 
.22 
.10 


2.05 


1906 


.91 


1907 


1.69 


1908 


1.78 


1909 


1.72 


1910 


.86 






Total 


6,625 


2.78 


.36 


.34 


.30 


.22 


.18 


1 41 
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LOSS OF TIME FROM ACCIDENT8. BY DEPARTMENTS AND YEARS, AND BY WEEKS 
IN WHICH EMPLOYEES RETURNED TO WORK, 1906 TO mO-Continued. 

FOUNDBT. 

NUMBBB OF DAYS LOST. 





Number 

of 
SOO^ay 
workers. 


Total. 


Days lost by employees who returned to work in each 
specified week. 


Years. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
and 
later. 


1905 


264 
336 
331 
291 
ASS 
613 


1,356 
1,077 
1,277 
611 
2,227 
2,151 


110 
58 
32 
71 

217 
77 


173 
72 
68 
23 
149 
172 


50 
33 


103 
101 
06 
50 
237 
201 


94 
50 
98 
70 
166 
248 


826 


1906 


754 


1907 


986 


1908 


68 
241 
225 


829 


1900 


1,228 
i;228 


1910 




Total 


2,288 


8,608 


565 


657 


617 


790 


719 


6,350 







ATEBAGE DAYS LOST PER 300-DAY WORKER. 



1905 


264 
336 
331 
291 
453 
613 


6.13 
8.21 
3.86 
2.09 
4.92 
3.51 


0.42 
.17 
.10 
.24 
.48 
.13 


0.64 
.21 
.21 
.08 
.33 
.28 


0.19 
.10 


0.39 
.30 
.80 
.17 
.52 
.33 


0.86 
.18 
.28 
.24 
.34 
.40 


8.18 


1906 


2.24 


1907 


2.98 


1908 


.23 
.53 
.37 


1.18 


1909 


2.71 


1910 


2.00 






Total 


2,288 


3.80 


.25 


.29 


.27 


.35 


.81 


2.34 







DOCEIS. 
NUMBER OF DAYS LOST. 



1905 


289 
303 
155 
76 
75 
93 


682 
499 
360 
6 
198 
40 


51 
19 
14 
6 


41 
54 


106 
52 
41 


150 
102 


218 


116 


1906 


272 


1907 




805 


1906 










1909 


40 
9 


50 






108 


1910 


5 


26 














Total 


991 


1,785 


95 


144 


249 


278 


218 


801 







AVERAGE DAYS LOST PER 300-DAY WORKER. 



1905 


289 
303 
155 
76 
75 
93 


2.36 
1.65 
2.32 
1.00 
2.64 
.43 


0.18 
.06 
.09 

1.00 


0.14 
.18 


9.27 
.17 
.26 


0.52 
.34 


0.75 


0.40 


1906 


.90 


1907 




1.97 


1908 










1909 


.53 
.10 


.67 






1.44 


1910 


.05 


.28 














Total 


991 


1.80 


.10 


.15 


.25 


.28 


.22 


.81 







TABD DEPARTMENT. 
NUMBER OF DAYS LOST. 



1905 


1,185 
1,136 
933 
355 
402 
575 


3,862 
3,872 

889 
1,687 
i;846 


546 
257 
204 
121 
144 
183 


431 
357 
271 
108 
218 
139 


338 
361 
253 
166 
162 
268 


876 
285 
288 
122 
142 
194 


862 
630 
893 
121 
180 
126 


1,819 

1962 

1,653 

262 


1906 


1907 


1908 


1909 


901 


1910 


946 






Total 


4,686 


15,217 


1,456 


1,624 


1,517 


1,407 


1,752 


7,562 
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LOSS OF TIME FROM ACCIDENTS, BY DEPARTMENTS AND YEARS, AND BY WEEKS 
IN WHICH EMPLOYEES RETURNED TO WORK, 1905 TO IdlO-Concluded. 

TABD DBPABTMENT^Gonduded. 

AVBBAGB DATS LOST FEB 300-DAT WOBKEB. 





Number 

of 
300-day 
worken. 


Total, 
days 
loit. 


Days lost by employees who returned to work in each 
specified week. 


Year. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
and 
later. 


1905 


1,186 
1,136 
933 
355 
402 
675 


3.26 
3.41 
3.28 
2.60 
4.20 
3.23 


0.46 
.23 
.22 
.34 
.36 
.32 


0.36 
.31 
.29 
.30 
.64 
.24 


0.29 
.32 
.27 
.44 
.38 
.46 


0.32 
.26 
.31 
.34 
.36 
.34 


0.30 
.66 
.42 
.34 
.32 
.22 


0.64 


1906 


1.74 


1907 


1.77 


1908 


.74 


1909 


2.24 


1910 


1.65 






Total 


4»686 


8.82 


.82 


.33 


.83 


.31 


.38 


1.66 







ELECTBICAL DEPABTMENT. 
NUMBBB OF DAYS LOST. 



1906. 
1906.. 
1907.. 
1906.. 
1909.. 
1910. 



Total. 



84 
104 
160 
127 
149 
161 



776 



267 
340 
1901 
97 
188 



2,166 



264 



247 



36 
57 
108 
18 
15 



64 



130 



127 



111 

36 

146 

^730 



98 



1,121 











1906 


84 
104 
160 
127 
149 
161 


4.66 
2.47 
2.27 
17.09 
.66 
1.17 


0.94 
.49 
.32 
.38 
.07 
.11 


0.88 
.86 
.05 
.13 
.27 
.12 


0.43 
.66 
.72 
.14 
.10 
.33 


0.61 
.24 


0.38 


1.32 


1906 


.35 


1907 


.20 
.28 
.20 


.97 


1906 


.43 


15.75 


1909 




1910 




.61 










Total 


776 


12.79 


.33 


.32 


.37 


.17 


.16 


11.44 







MISCELLANEOUS OCCUPATIONS. 
NUMBEB OF DATS LOST. 



1905 


399 
636 
636 
473 
642 
606 


173 
237 
108 
376 
211 
455 


69 
11 
29 
6 
8 
36 


36 
38 


38 
38 
62 






40 


1906 


22 
27 
23 
22 
• 26 




128 


1907 






1908 


48 
41 
20 




299 


1909 


21 
61 




119 


1910 


32 


281 






Total 


3,282 


1,659 


147 


183 


210 


120 


82 


867 









AVBBAGE DAYS LOST PER 300-DAT WOBKEB. 






1905 


899 
636 
636 
473 
642 
696 


0.43 
.44 
.17 
.79 
.89 
.66 


0.16 
.03 
.06 
.01 
.01 
.06 


0.09 
.07 


0.10 
.07 
.08 






0.10 


1906 


0.04 
.04 
.06 
.04 
.04 




.24 


M07. 

190S 






.10 
.08 
.03 




.63 




.04 
.09 




.22 


1910 


0.06 


.40 






Total * 


8,282 


.48 


.04 


.06 


.06 


.04 


.01 


.26 







1 jn^nAin^ 1 case caoslng disability of 2 years, not doe directly to accident but to infection following 
the injury. In so small a department this influences the average loss very strongly. Without it the 



general average for 1908 is 1JI6 days, and for the 6 years, 1.86. 
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A general view of the changes in time lost on account of accidents 
from year to year, as given in detail in the preceding table, can be 
obtained by showing the combined loss in dayd per 300-day worker 
from minor disabilities terminating before the sixth week, as compared 
with the loss from more severe disabilities terminating in the sixth 
week and later. This is done for the four fundamental departments — 
blast furnaces, Bessemer steel works, open-hearth steel works, and 
rolling mills in the table which follows: 

TIMS LOST PER MO-DAT WORKER FROM DISABILrTIES TERMINATINO BEFORE THE 
SIXTH WEEK AND IN THE SIXTH WEEK AND LATER, IN SPECIFIED DEPARTMENTS, 
1905 TO 1910. 





Avenge days lost per aoo^y worker from dlflabilitles in- 


Yean. 


Blast fOmaoeB. 




Open-hearth steel 
works. 


Rolling mills. 




Terminat- 
ing befon 
Biztti 
week. 


Terminat- 
ing in 
sixth 

week and 
later. 


Terminat- 
ing before 
sixth 
week. 


Terminat- 
ing in 
sixth 

week and 
later. 


Terminat- 
ing before 
sixth 
week. 


Terminat- 
ing in 
sixth 

week and 
later. 


Terminat- 
ing before 
sixth 
week. 


Terminat- 
ing in 
sixth 

week and 
later. 


1905 


8.06 
3.04 
2.24 
1.68 
1.49 
1.64 


1.96 
2.37 
4.66 
8.62 
1.46 
1.72 


8.82 
8.17 
8.19 
1.56 
1.46 
1.77 


2.30 
8.05 
5.66 
1.46 
8.30 
2.61 


2.83 
2.36 
2.63 
8.00 
2.84 
1.92 


2.41 
4.01 
2.49 
1.16 
2.66 
2.95 


2.08 
2.20 
1.66 
1.26 
1.60 
1.30 


1.00 


1906 


2.32 


1907 


2.27 


1908 


1.97 


1900 


1.60 


1910 


1.02 







The above comparison shows that in the four departments pre- 
sented the less severe accidents have declined quite steadily in the 
amount of time lost, while the more severe accidents have fluctuated, 
tending to rise in the first three years and declining later. The table 
also shows that the average days lost from severe accidents in the 
steel works remains high in the last two years of the period, as com- 
pared with the first year, indicating that in this department a serious 
problem remains to be solved in reducing the loss from such accidents. 

In the mechanical department the reductions are of a decided 
character. The disabilities terminating in the first week show a 
relatively greater loss for the period than is shown for those termi- 
nating in any one of the four weeks immediately following. In the 
foundry the average days lost seems to have been rather irregular, 
possibly due to a greater irregularity of employment. In 1908 the 
number of employees in the foundry was very small. In 1909 it was 
rapidly increased, and a considerable increase in average time lost per 
300-day worker appears. This is added evidence that inexperienced 
men are not only liable to a groater number of accidents but to those 
of a more severe character. That 1909 saw a large increase in the 
number of employees of this department, many of whom were doubt- 
less more or less ines^erienced, is significant. 
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The force operating at the docks is so completely changed in the 
period that no conclusions are properly deducible from the figures 
presented. In 1905 there were 289 employed; in 1906, 303; in 1909, 
75, and in 1910, 93.* This great decrease in the number employed 
coincides with an entire revolution in the matter of handling ore at 
the docks, so that the figxu'es of the successive years are not perfectly 
comparable. That the change in the method has been on the whole 
beneficial to the individual man so far as loss of time is concerned is 
indicated by the fact that the average loss in 1905 was 2.36 days per 
man, while in 1910 it was 0.43 of a day. Perhaps even more strildng 
is the difiFerence between the total dajrs lost. The number lost in 
1905 was 682, in 1910, 40. The fact has already been pointed out 
that in the yard department the average losses from year to year do 
not indicate any great improvement. The minor injuries have 
changed quite definitely for the better in that for disabilities termi- 
nating in the first week 0.46 of a day was lost in 1905 and 0.32 in 1910. 
On the whole, in the severer injuries the change has been in the direc- 
tion of increased rather than of decreased losses. 

No department shows a more remarkable change for the better 
than the electrical.' As already noted, the hazard connected with 
the electrical current does not appear to be very serious so far as the 
general working force is concerned. Attention may be called again to 
the fact that the kind of accidents which occur to workers in this line 
give a strong impression of severity and danger, but when these spec- 
tacular accidents are presented in the form of rates they are found to 
be very much less serious than other sources of danger. In the 
establishment under consideration the improvement in the condition 
of the electrical workers has been very marked. In 1905 they lost 
4.56 days each, while in 1910 they lost 1.17 dajrs. That accidents 
of a severe character are not especially prevalent in this department 
is apparent when the time lost from disabilities terminating in the 
sixth week and later is considered. The miscellaneous occupations, 
as has already been pointed out, are of such an irregular character 
that the figures for them have no special significance. 

Before leaving the subject of loss of time from accidents it should 
be stated that since fatalities and permanent injuries have not de- 
clined as rapidly as temporary disabiUties it is evident that the cost 
of accidents would not show as rapid a reduction as accident rates. 
Since the available figures do not give exact information regarding 
the amount of permanent disablement accompanying the permanent 
injuries, no estimate of costs is possible. 

i8eep.U9. 

• In tbe tables thenuelveB attention has been called to tbe IntrasioQ in 1906 of a single nnosual case 
having a disability of two yean. In so small a department such a case may entixely obscuxe the essential 
relations. Since this long disability was due to censes oatside the accident it should be disregarded in esti- 
mating the department. 
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DIRECT GAUSBS OT INJTJBT. 

The data available for the discussion in Chapter I did not furnish 
a sufficient basis for a study of the causes of injury except in the 
case of fatalities. It is possible for the large plant under considera- 
tion in this chapter to present this matter in some detail. The fol- 
lowing table arranges the injuries of the six-year period by depart- 
ments and by cause of injury. The second section of the table 
presents the percentages of injuries due to each cause. The third 
section shows the per cent of injuries happening in each department. 

DIRECT CAUSB OF INJURY IN PLANT INVESTIGATED, BY DEPARTMENTS, FOR 
THB PERIOD OF SIX YEARS, 1905 TO 1910. 

NUMBBB OF INJURIES. 



Causes of injury. 


Blast 
fur- 
naces. 


Steel 
works. 


Bloom- 
ing and 

bing 
miUl 


Rafl 
miU. 


PUte 
milL 


Stmo- 
tural 
mill. 


Found- 
ry. 


Yards. 


Me- 

chanl* 

cal 

and 

eleo- 

tricaL 


Docks. 


Mia- 
oella. 
ne- 
ons. 


TotaL 


Asphyxiating gas. 

Hot-metol expuA* 

sionsandspUls.. 

Furnace breskkoutB 


80 
36 

ao 

280 
23 
126 

39 
12 
29 
7 
28 

27 


10 
40 
15 

302 
31 


2 

4 


...... 


2 

8 






3 
6* 

13 


17 
5 
8 

20 






117 




7 

1 

43 

1 


102 
50 





9 


8 


3 






601 
55 


Furnace slips 

Hot water and 
steam 












6 
1 

15 
2 

57 

177 
16 
29 

287 

1 


9 

24 
43 
30 
17 
58 

31 


6' 

1 

""22' 

7 




142 


11 

7 

14 

2 

152 

53 

1 
40 

358 


4 
12 
2 

45' 

7 


3 
6 

5 
5 
54 

9 


2 

9 
12 

1 
32 

2 


2 

8 
66 

8 


4 
6 
4 

'"'ioe' 
3 


94 


Electricity 

Nails, splmters, etc 
Belts, gears, etc... 
OnMien 


118 

120 

43 

622 


Locomotives, cars, 
etc 


326 


Switches 


17 


Flying scale 

Falling and flying 
objects 


72 

408 

2 


10 
98 

1 


20 

160 

41 

8 
29 
3 

93 
77 
57 

55 
76 
6 
9 
17 


9 

160 

21 

3 
29 


3 
67 
39 

4 

19 


27 
92 


87 

271 

2 

2 
32 
11 

12 

1 
92 

150 
177 
14 
48 
25 


2 
29 


3 
22 


302 

1,962 

107 


Metal in usual mo- 
tion 


Metal in npn<?ii<^] 
motion 






17 


Handling stock . . . 

Lifting weights.... 

H^^Tiftfifig material 

in process 


123 
6 

4 

1 

80 

60 
178 
16 
30 
53 


95 
17 

""77* 

44 
127 
14 
27 
17 


21 

8 
3 
26 

22 

87 

4 



2 


is 

4 
2 

is' 

8 
22 

3 
12 

2 


89 
9 

9 
11 
27 

19 
88 
14 
16 
3 


1 


6 

1 


462 
61 


56 
2 
9 

29 
28 
7 
3 
10 


32 
14 
26 

21 
45 
4 
7 
7 


216 


Piling, loading, etc. 






109 


Using'tools...^'.... 

Operating nuh 

cbines ^ . . 




8 
14 

3' 

1 


4 

"ii' 
2 
9 

1 


410 
425 


Falls 


810 


Yard conditions. . . 

Unclassified 

Not reported 


84 
170 
138 


Total 


1,749 


1,454 


322 


742 


442 


392 


378 


904 


1,186 


93 


88 


7,750 



PER CENT FROM BACH CAUSE. 



Asphyxiating gas . 


4.6 
2.1 
1.1 

16.0 
1.3 
7.2 

2.2 

.7 

1.7 


0.7 
2.8 
1.0 

20.8 
2.1 


0.6 
1.2 


"o.'i* 


0.5 
L8 






0.3 
*"".*7* 

1.4 


1.4 
.4 
.7 

L7 




3.4 
1.1 


1 6 


Hot-metal expuA' 

sionsandspulB.. 

Furnace breakouts 


III"I! 


1.9 
.3 

11.4 
.3 


L8 
.6 


2.8 


L2 


1.8 


0^8 




4.6 


8.0 



Furnace sUps 

Hot water and 
steam 










.7 

.7 

.1 

1.7 


.8 

2.0 
8.6 
2.6 


***5.'4* 
1.1 


1.1 
1.1 


1 8 


.8 

.5 

1.0 


1.2 

8.7 

.6 


.4 
.8 
.7 


.6 
2.0 
S.7 


.6 


1.1 
1.6 
1.1 


1 2 


Electricity 

Nails, spUntars, etc 


L6 
L5 
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DIBECT CAUSE OF INJURY IN PLANT INVESTIGATED, BY DEPARTMENTS, FOR 
THE PERIOD OF SIX YEARS, 1905 TO 1910-Concluded. 

PER CENT FROM EACH CAUSE-Concluded. 



Causes of Injury. 


Blast 
fur- 
naces. 


Steel 
works. 




Bloom- 
ing and 
s&ib- 
bing 
mills. 


Rail 
mill. 


Plate 
mill. 


Struc- 
tural 
milL 


Found- 
ry. 


Yards. 


Me- 
chanl- 
ical 
and 
elec- 
trical 


Docks. 


Mis- 

cella- 

ne- 

ous. 


TotaL 


Belts, gears, etc... 
Cranes 


.4 

1.6 

1.6 


.1 
10.6 

3.6 

.1 

2.8 

24.6 


"'u.o 

2.2 


.7 
7.3 

1.2 


.2 
7.2 

.6 


2.0 
16.8 

2.0 


"*'28.'6" 

.8 


.2 
6.3 

19.6 
L8 
3.2 

31.7. 

.1 


1.4 
4.9 

2.6 


*'23.*7' 
7.6 


LI 
2.3 

2.3 


.6 
8.0 


Locomotives, cars, 
etc 


4.2 


Switches 


.2 


Flying scale 

Falling and flying 
objects 


4.1 

23.3 

.1 


3.1 

30.4 

.3 


2.7 

2L6 

6.6 

1.1 

3.9 

.4 

12.6 
10.4 
7.7 

7.4 
10.1 
.8 
1.2 
2.3 


2.0 
36.2 

4.8 

.7 
6.6 

12.7 

.5 

2.0 

6.6 
6.3 
1.6 
.7 
2.3 


.8 

17.1 

9.9 

1.0 
4.8 

8.2 
3.6 
6.6 

6.4 
11.5 
LO 
1.8 
1.8 


7.1 
24.3 


7.3 
22.9 

.2 

.2 

2.7 

.9 

LO 

.1 

7.8 

12.6 
14.9 
L2 
4.0 
2.1 


2.2 
31.2 


3.4 
25.0 


3.0 
25.2 


Metal in usual mo- 
tion 


L4 

• 


Metal in unusual 
motion 






.2 


Handling stock 

Lifting weights.... 

HfM^*^MT»g material 
in process 

Piling, loading, etc. 

Using tools 

Operating ma- 
chines. 


7.0 
.8 

.2 
.1 
4.6 

3.9 
10.2 
.9 
L7 
3.0 


6.5 
L2 

'6.'3' 

3.0 
8.7 
1.0 
1.9 
1.2 


6.6 

2.6 

.9 

7.8 

6.8 

11.6 

L2 

1.9 

.6 


4.8 
1.1 

.6 

""i'.A 

2.1 

6.8 
.8 

3.2 
.5 


9.8 
1.0 

1.0 
L2 
3.0 

2.1 
9.7 
1.6 
1.8 
.3 


1.1 


6.8 
1.1 


6.0 
.7 

2.8 






1.4 


8.6 
15.1 

"'3."2* 
1.1 


4.5 

'2i:6' 

2.3 

10.2 

1.1 


6.3 
6.6 


ytL\\fi, 


10.6 


Yard conditions... 

Unclassified 

Not reported 


LI 
2.2 
L8 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 




PE 


B CENT IN EACl 


[DBPi 


UlTAII 


!NT. 








Asphyxiating gas . 

Bummggas 

Exploding gas 

Hol-metal explo- 
sions and spills.. 
Furnace breakouts 


68.3 
35.3 
40.0 

40.5 
41.8 
88.7 

41.6 

10.2 
24.2 
16.3 
4.6 

8.3 


8.6 
39.2 
30.0 

43.7 
56.4 


1.7 
3.9 


'*i.'6' 


1.7 

7.8 




""6.9' 
2.0 

6.2 
1.8 


2.6 

"iio" 

1.9 


14.6 
4.9 
16.0 

2.9 




2.6 
1.0 


100.0 
100.0 
100.0 


L3 


1.3 


1.2 


0.4 




.6 


100.0 
100.0 


Furnace slips 

Hot water and 
steam .. ....... 










4.2 

6.4 
.8 
12.6 
4.7 
9.2 

64.3 
94.1 

9.6 

14.7 
.9 


6.3 

25.5 
36.4 
26.0 
38.5 
9.3 

9.5 


"*4."2' 

.8 

**3.*5' 
2.1 


.7 

1.1 

"5.0 

2.3 

.3 

.6 


100.0 


11.7 
5.9 

11.7 
4.7 

24.4 

16.3 
5.9 
13.2 

18.4 


4.3 
10.2 
1.7 

'■"7.*2* 

2.1 


3.2 
5.1 
4.2 
11.6 
8.7 

2.8 


2.1 
7.6 
10.0 
2.3 
6.1 

.6 


"i4.'4* 
1.7 
18.6 
10.6 

2.6 


4.3 
6.1 
3.3 

""17.6' 

.9 


100.0 


Electricity 

Nails,splinters,etc. 
Belts, gears, etc... 
Cranes 


100.0 
100.0 
100.0 
100.0 


Locomotives, cars, 
etc 


100.0 


Switches 


100.0 


Falling and flying 

Metal in usual mo- 
tion 


23.8 

20.9 

1.9 


3.3 

5.0 

.9 


6.6 

8.2 

38.3 

47.1 
6.3 

6.0 

• 

43.1 
70.6 
13.9 

12.9 
9.3 
7.1 
6.3 

12.3 


3.0 

8.2 

19.6 

17.6 
6.3 

26.9 
L8 
2.2 

6.8 
3.6 
8.3 
1.8 
7.2 


1.0 

3.4 

36.4 

23.6 
4.1 

14.8 
12.8 
6.3 

4.9 
6.6 
4.8 
4.1 
6.2 


8.9 
4.7 


28.8 

13.9 

1.9 

11.8 
6.9 
21.6 

5.6 

.9 

22.4 

36.3 
21.9 
16.7 
28.2 
18.1 


L7 
L5 


1.0 
LI 


100.0 
100.0 
100.0 


motion 






100.0 


Handling stock... 
Lifting weights . . . 
Handling material 

in process 

Piling, loading, etc. 

Using tools 

Operating mar 

chines ....... t . - 


26.6 

11.8 

1.9 

.9 

19.5 

16.2 
22.0 
19.0 
17.6 
38.4 


20.6 
33.3 

"ik's 

10.4 
16.7 
16.7 
15.9 
12.3 


4.6 

3.7 
2.8 
6.1 

6.2 
4.6 
4.8 
8.6 
1.4 


3.9 

7.8 

.9 

*""3.'2' 

1.9 
2.7 
3.6 
7.1 
1.4 


19.3 
17.6 

4.2 
10.1 
6.6 

4.6 
10.0 
16.7 
9.4 
2.2 


.2 


1.3 
2.0 


100.0 
100.0 

100.0 






100.0 


L9 
L7 

'"i.'8* 

.7 


1.0 

"2.3* 
2.4 
5.3 

.7 


100.0 
100.0 


Falls 


100.0 


Yard conditions.. . 

Undassifled. 

Not reported 


100.0 
100.0 
100.0 


Total 


22.6 


18.8 


4.2 


9.6 


6.7 


6.1 


4.9 


11.7 


15.2 


L2 


1.1 


100 
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Injuries from flying and falling objects constitute the greater per 
cent of injuries in all but one of the departments. In the fotmdry 
the operations of cranes is responsible for 28 per cent of the injiuies, 
while 24.3 per cent are due to flying and falling objects. The per- 
centages due to this latter cause in the different departments are as 
follows: Blast furnaces, 23.3; steel works, 24.6; blooming mills, 
30.4; rail mills, 21.6; plate mills, 36.2; structural mills, 17.1; foun- 
dry, 24.3; yards, 31.7; mechanical and electrical, 22.9; docks, 31.2; 
miscellaneous departments, 25. The only other cause of injury 
approaching this in percentage of cases is the falls of the workmen, 
which on the average are responsible for 10.5 per cent of all injiuies. 

It may be remarked in this connection that the large proportion 
of injuries arising from falling and flying objects sheds some light 
upon the probable responsibility of the workmen for the injuries 
which they receive. It is quite inconceivable that for any large 
part of this group of injuries a workman would be able to foresee and 
provide against the occurrence by any degree of caution which he 
could exercise. This consideration reenforces the statement ^ made 
in discussing the proportion of accidents which it seems reasonable 
to regard as distinctly the "hazards of the industry" and for which 
responsibility can not be pl^ed either upon the workman or his 
employer. 

The third section of the table shows under each cause of injury the 
per cent of injuries which happened in each department. In blast 
furnaces were found 68.3 per cent of the injuries caused by asphyx- 
iating gas, 40.0 per cent of those caused by exploding gas, 88.7 per 
cent of those caused by furnace slips, 20.9 per cent of those caused by 
flying and falling objects, 41.5 per cent of those caused by hot water 
and steam, 26.6 per cent of those caused by handling material, 22.0 
percent of those caused by falls, and 19.0 per cent of those caused by 
yard conditions. In steel works were found 39.2 per cent of those 
caused by burning gas, 43.7 per cent of those caused by hot-metal 
explosions and spills, 56.4 per cent of those caused by furnace break- 
outs, and 24.4 per cent of those caused by operation of cranes. In 
rolling mills the rail mill has the high percentages, as follows: 38.3 
per cent of injuries caused by usual passage of metal, 47.1 per cent of 
those caused by unusual passage of metal, -43.1 per cent caused by 
handling inetal during processes, and 70.6 per cent of those caused 
by piling, loading, etc. 

Some further explanation regarding usual and tmusual passage of 
metal should be given at this point. In the arrangement of rolling 
mills it was formerly nearly universally the case that no adequate 
provision was made for the safe passage of workmen from one side 
of the mill to the other. They must either clamber over the roll 

806 pp. 173 and 174 
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OHAPTEB n. — ^ACCIDENTS IN ONE LABGE PLANT, 1905 TO 1910. 189 

tables or possibly crawl under them, or there may have been at some 
points narrow passageways across which the hot metal was passing 
constantly and through which it was not expected that workmen 
would undertake to go. In the absence of provisions for safe 
transit workmen were more or less frequently caught by moving 
masses of metal and injured. Of occurrences of this kind in the 
plant under consideration 0.9 per cent occur id the blooming mill, 
38.3 per cent in the rail mill, 19.6 per cent in the plate mill, and 36.4 
per cent in the structural mill during the period of six years. Else- 
where * it will be shown that by proper safeguarding these accidents 
were almost entirely eliminated at a certain point in the period. 
Besides these cases, which may be regarded as chargeable in part to 
the employer who provided no means of transit and in part to the 
workmen who took reckless chances, there are other cases in which 
the hot bar of metal leaves its ordinary course and in so doing may 
possibly injure anyone who may be in the vicinity. Of occurrences 
of this kind 47.1 per cent happen to employees of the rail mill, 17.6 
per cent to employees of the plate mill, and 23.5 per cent to employees 
of the structural mill. Besides these, 11.8 per cent happened to 
mechanics engaged in repairs about the mills who were caught by 
the wandering masses of metal. In connection with the discussion 
of the elimination of accidents from metal moving in its ordinary 
course some further comment upon these unusual occurrences will 
appear. 

The yard department naturally has the highest percentage in two 
causes of injury, the operation of locomotives and cars, 54.3 per 
cent, and the operation of railway switches, 94.1 per cent. 

The mechanical and electrical departments head the list in acci- 
dents caused by electricity, 36.4 per cent; those caused by project- 
ing nails, splinters, etc., 25 per cent; those caused by belts and 
gears, 39.5 per cent; those caused by the use of tools, 22.4 per 
cent; and those caused by the operation of machines, 35.3 per cent. 

The following table presents the causes of injury from another 
standpoint. They are here arranged by years in order to show both 
their relative prevalence in the different years and to show the 
changes which have occurred in progress of time. 

i80ep. !€<. 
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LABOB C0KDITI0N8 IN IBON AND STEEL INDUSTBY. 



CAUSES OF INJURY IN PLANT INVESTIGATED, BY YEARS, 1905 TO IWk 
NUMBER OF INJURIES (FATAL AND NONFATAL). 



Causes of injury. 



1906 



1906 



1907 



1908 



1909 



1910 



TotaL 



Asphyxiating gas 

BummEgas 

Explodmg gas 

Hot-metal explosions and spills. 

Fnmaoe breakouts 

Furnace slips 

Hot water and steam 

Electrtoitv 

Nails, splinters, etc 



Belts, gears, etc. 

Cranes 

Locomotives, cars, etc 

Switches 

Flying scale 

Ffulinff and living objects . ... . 

Metal m usual motion 

Metal tn unusual motion 

Handling stock 

Lifting weights 

Handling material in process . 

Piling, loading, etc 

Using tools 

Operating machines 

Falls of the worker 

Yard conditions 

Unclassified 

Not reported 



10 
10 
13 

170 
1 
66 
32 
26 
34 
10 

180 
81 
2 

106 

488 

29 

7 

104 

8 

65 

14 

110 

101 

tn 

13 
70 
40 



40 
26 
16 

147 
22 
33 
14 
27 
23 
9 

118 

83 

7 

34 

SSI 
29 



94 
12 
48 
19 
73 
91 
171 
19 
23 
63 



17 
16 
12 

ITS 
13 
25 
18 
26 
15 
12 

107 

64 

1 

47 

870 

36 

2 

73 

8 

8 

14 

85 

83 

149 
16 
34 
20 



6 
12 

6 
60 

1 
21 

6 

7 
11 

5 
66 
20 

1 

26 
187 

1 

3 
33 

9 
18 

8 
22 
46 
•1 
11 
13 

7 



18 

16 

2 

88 

12 

4 

13 

13 

20 

1 

184 

50 

1 

64 

860 

7 

3 

71 

9 

39 

23 

62 

47 

108 

10 

17 

13 



117 
102 

50 
691 

55 
142 

94 
118 
120 

43 
688 
326 

17 



107 

17 

462 

51 

216 

100 

410 

426 

810 

84 

170 

138 



Total 1,921 



1,606 



1,434 



1,084 



7,760 



FEB CENT FROM EACH CAUSE. 



Asphyxiating gas .- 

Burmnggas 

Explodmegas 

Hot-metal explosions and spills 

Furnace breakouts 

Furnace slips 

Hot water and steam 

Electridtv 

Nails, splmters, etc 

Belts, gears, etc 

Cranes 

Locomotives, cars , etc 

Switches 

Flying scale 

Falling and fl ving objects 

Metal m usual motion 

Metal in unusual motion 

Handling stock 

Lifting weights 

Handling material in process 

PiUng, loading, etc 

Using tools 

Operating machines 

Falls of the worker 

Yard conditions • 

Undassifled 

Not reported 

Total 



0.6 


2.5 


1.2 


0.9 


1.7 


2.5 


.6 


1.6 


1.1 


1.8 


1.5 


2.2 


.7 


1.0 


.8 


.9 


.2 


.1 


8.8 


9.8 


18.1 


7.7 


7.6 


6.7 


.1 


1.4 


.9 


.1 


1.1 


.6 


2.9 


2.1 


1.7 


3.1 


.4 


.3 


1.7 


.9 


1.3 


.9 


1.2 


1.1 


1.3 


1.7 


1.8 


1.0 


1.2 


2.0 


1.8 


1.4 


1.0 


1.6 


1.8 


1.7 


.5 


.6 


.8 


.7 


.1 


.6 


6.8 


7.0 


7.6 


9.5 


11.4 


9.8 


4.2 


6.2 


3.8 


2.9 


4.6 


3.7 


.1 


.4 


.1 


.1 


.1 


.5 


5.5 


2.1 


3.3 


3.6 


5.9 


2.5 


85.4 


23.7 


85.8 


87.3 


84.0 


86.1 


1.5 


1.8 


2.5 


.1 


.6 


.5 


.4 




.1 


.4 


.3 


.2 


5.4 


6.9 


6.1 


4.8 


6.5 


8.5 


.4 


.7 


.6 


1.3 


.8 


.6 


3.4 


3.0 


.6 


2.6 


3.6 


3.7 


.7 


1.2 


1.0 


1.2 


2.1 


3.0 


6.7 


4.5 


5.9 


3.2 


5.7 


5.7 


5.3 


5.7 


5.8 


6.7 


4.3 


5.6 


10.6 


10.7 


10.4 


13. S 


9.6 


9.8 


.7 


1.2 


1.1 


1.6 


.9 


1.5 


3.6 


1.4 


2.4 


1.9 


1.6 


1.3 


2.1 


3.3 


1.4 


1.0 


1.2 


.5 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



1.6 

1.3 

.6 

8.9 

.7 
1.8 
1.2 
1.6 
1.6 

.6 
8.0 
4.2 

.2 

3.9 

86.8 

1.4 

.2 
6.0 

.7 
2.8 
1.4 
5.3 
6.6 
10. S 
1.1 
2.2 
1.8 



100.0 
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CAUSES OF INJURY IN PLANT INVESTIGATED, BY STATES, 1806 TO 1910-C<mcluded, 
BATES FEB l.OOQ 300-DAY WOBKEBS. 



Causes of Injury. 



1905 



1906 



1907 



1908 



1909 



1910 



Total. 



Asphyxiating gas 

Bummggas 

EzplodJiik gas 

Hot-metal explosions, etc . . . 

Furnace breakouts 

Furnace slips 

Hot water and steam •.... 

Electricitv 

Nails, splmters, etc 

Belts, gears, etc 

Cranes 

Locomotives, cars, etc 

Switches 

Flying scale 

Falling and flying objects . . . 

Metal m usual motion 

Metal in unusual motion 

Handling stock 

Lifting weights 

HandOng material in process 

Piling, loading, etc 

Using tools 

Operating machines 

Falls of the worker 

Yard conditions 

Undassifled 

Not reported 

Total 



1.6 

1.6 

2.0 

26.6 

.2 

8.7 

5.0 

3.9 

6.3 

1.6 

18.7 

12.6 

.3 

16.5 

76.2 

4.5 

1.1 

16.2 

1.2 

10.1 

2.2 

17.2 

15.8 

31.6 

2.0 

10.9 

6.2 



5.3 
3.5 
2.1 

19.6 
2.9 
4.4 
1.9 
3.6 
3.1 
1.2 

14.9 

11.1 

.9 

4.6 

60.8 
3.9 



12.6 
1.6 
6.4 
2.5 
9.7 
12.1 
22.8 
2.5 
3.1 
7.1 



2.2 

2.1 

1.6 

22.8 

1.7 

3.3 

2.4 

3.4 

2.0 

1.6 

14.1 

7.1 

.1 

6.2 

48.8 

4.7 

.3 

9.6 

LI 

1.1 

1.8 

11.2 

10.9 

19.7 

2.1 

4.5 

2.6 



L4 
2.7 
L4 

U.4 
.2 
4.8 
L4 
1.6 
2.5 
1.1 

14.8 

4.4 

.2 

5.7 

42.7 
.2 
.7 
7.6 
2.1 
4.1 
1.8 
5.0 

10.1 

20.8 
2.5 
2.8 
L6 



3.0 

2.6 

.3 

13.2 
L9 
.6 
2.1 
2.1 
3.2 
.2 

20.0 

8.0 

.2 

10.3 

41.8 
1.1 
.5 

11.4 
1.4 
6.3 
3.7 

10.0 
7.6 

16.6 
1.6 
2.7 
2.1 



3.4 
2.9 

.1 
9.0 

.8 

.4 
L4 
2.6 
2.2 

.8 
12.3 
5.0 

.7 

3.4 

84.8 

.7 

.3 
11.4 

.7 
5.0 
4.1 
7.6 
7.5 
12.3 
2.0 
1.7 

.7 



2.0 
2.6 
L3 

17.4 
L4 
3.6 
2.4 
3.0 
3.0 
LI 

16.6 

8.2 

.4 

7.6 

40.1 

2.7 

.4 

11.6 
1.3 
5.4 
2.7 

10.3 

10.6 

20.3 
2.1 
4.3 
3.6 



300.0 



214.3 



189.1 



149.7 



174.0 



133.6 



The figures for the four causes which give rise to the greatest num- 
ber of injuries are emphasized by being printed in bold-faced type. 
These causes are hot-metal explosions and spills, the operation of 
cranes, flying and falling objects, and the falls of the worker. 

With reference to the second section of the table, where the per- 
centages for each cause in each year are shown, it would appear that 
over 50 per cent of all the accidents occurring arise from these four 
causes, distributed as follows: Hot-metal explosions and spills, 8.9 per 
cent; operation of cranes, 8 per cent; flying and falling objects, 25.2 per 
cent; and ialls of the worker, 10.3 per cent. It is further of interest 
in this section of the table to notice that the percentage of accidents 
arising from individual causes has in very few instances materially 
changed in the course of the six years. In the chief cause, namely, 
flying and falling objects, the highest percentage is 27.3 and the 
lowest 23.7. Some of the other causes specified are less constant, 
but on the whole show the same condition. 

The third section of the table presents the rates per 1,000 of 300- 
day workers for each of these causes of injury. It has just been seen 
that the causes maintain from year to year a substantially unchanged 
relation to each other. In the third section may be noticed the nature 
and the direction of change in each cause from year to year. For 
example, take the series representing hot-metal explosions. In the 
successive years the rates are 26.5, 19.6, 22.8, 11.4, 13.2, and 9; 
that is, in the year 1905 for every thousand men employed in the 
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plant nearly 27 were injured by explosions of hot metal. In the 
year 1910, 9 per 1,000 were so injured. In the case of flying and 
falling objects in 1905, 76.2 men per 1,000 suffered injury; in 1910, 
34.8. In 1905, 31.5 men per 1,000 fell from a height and were 
injured; in 1910, 12.3 men per 1,000 suffered injury in this way. 

There appear in this table two very remarkable instances of the 
immediate effectiyeness of safeguarding methods. In the case of 
furnace slips, by which ore or burning coke was thrown from the 
blast furnaces, the rate in 1905 was 8.7 per 1,000; in 1908 it was 4.8, 
showing a very considerable decrease; in 1909 it fell to 0.6 per 1,000; 
in 1910 it was only 0.4. Here was a period of four years in which a 
gradual decline had occurred. The explanation of this decline is that 
the blast furnaces were undergoing reconstruction and that the new 
furnaces were of an improved type, and this improvement in type 
resulted in the gradual decrease of accidents of this character. 
Early in 1909 a newly invented valve was installed upon the fur- 
naces, by which the escape of stock when slips occurred was eflfectu- 
ally prevented. The accident rate at once fell from nearly 5 to less 
than 1; that is, in 1908, 21 men suffered more or less severe injury 
from this cause, while in 1909 there were only 4. While this 
decrease in accident rate would in itself quite justify the installa- 
tion of the device, it may be said that in addition the company 
saved by this installation $1,000 per month, which they had before 
that time been expending in cleaning up the blast-furnace yards. 

The other case relates to the movement of metal in the rolling 
mills, which has already been mentioned. It appears that for the 
entire six years the accident rate from the usual motion of metal was 
2.7, from the unusual motion 0.4. This shows at once the relative 
importance of these two causes of injury. In 1907 the rate for acci- 
dents from the usual motion of metal was 4.7; in the next year it was 
0.2. This reduction coincides with a thoroughgoing rearrangement 
of the gear coverings and bridges over roll tables and other means of 
safe passage about the mills. Such instances of inmiediate and 
striking results from safeguarding effort are not usual. In Appendix 
G will be found a table giving in detail the direct causes of injury, by 
both departments and occupations. 

NATTJSE OF INJITBT. 

In Chapter I (pp. 60 to 71) this subject has been somewhat fully 
discussed, and the data derived from this plant have been there 
incorporated. It remains only to indicate the progress which has 
occurred from year to year and to notice whether this progress is 
particularly marked in the case of certain kinds of injury. 

The table which follows presents this matter, showing first the 
number of injuries of each nature, and second, the rates per 1,000 
300-day workers. o,..e.byGoOgle 



OHAPTEB n. — ^ACCIDENTS IH 0KB LABOE PLANT, 1905 TO 1910. 143 



NATURE OF INJURY IN PLANT INVB8TIOATED, BY YEARS, lfl05 TO 19ia 
NUBfBm OP INJUXnS. 



Nature of li^ltiry. 


1906 


1906 


1907 


1906 


1909 


1910 


TotaL 


ncRiiAimiT nrniBiBS. 
liOfloof inn T^T. *.*.••*•••* - 






1 
1 
8 








1 


jjouotlng 


8 


1 
8 
6 
5 
1 
8 


i 


i* 

2 

4 

i* 


1 

2 

1 


7 


TrfMii irf thumb 


7 


TiOM of flrat flimr ............. ..t.tt..... 


1 
7 


8 


liOM of other flnnre ,-,,--., ^.. 


10 

2 

1 


8 
1 


31 


Loss^foot 


8 


Loss of eye.... •....•.•.•••......••.•... 


3 


9 


Ijoqo of both eyes ............................ 


1 
















Total mnnazieiitinlaries. .............. 


14 


18 


18 


5 


8 


4 


67 






ninoKAXT DisABiLrnis. 
Othv eve injuries ••••. 


lae 




88 

17 

1 
23 


50 

10 

»' 

1 

7 

13 

12 

44 

70 

224 

196 

SOS 

85 

22 

12 

150 

18 

17 

20 

20 

70 

4 

5 

5 

5 


38 
2 
1 
8 

i' 

13 

4 
23 
33 
116 
106 
153 
41 
17 

5 
29 
20 
13 

7 

6 
25 

1 
12 

1 


71 
13 

1 
16 

1 

i8* 

3 
27 

66 
186 
168 
220 
56 
29 
15 
72 

4 
11 
12 
18 
35 

2 
18 

1 

4 


81 
8 

ii' 

2* 

7 

8 
21 
70 
206 
172 
203 
55 
21 
22 
52 

1 

16 
15 
10 
43 

8 
18 

5* 


844 




56 




3 




15 


102 


Fracture of both lea 


2 




8 



a 

52 
870 
297 
465 

124 

46 

9 

106 

18 

15. 

20 

28 

116 

2 

22 

6 

1 


8 

10 

3 

40 

65 

236 

264 

300 

101 

45 

27 

135 

19 

29 

23 

19 

54 

3 

22 

8 

4 


22 




67 




36 




178 


FinffMni emshed or broken 


356 


Hand or flncn bn>iMd. etc ,..,.,. ^, , . 


1,346 


Foot or toes oruised. etc 


1208 


Other varts bruised, etc 


1,706 


Pislomtionff. . , r r t - 


402 


Punctured voonds 


180 


Asphyxia r 


90 


Burns by hot metal 


544 


Bnms hv fftllinff stock 


80 




101 


Bums by elecMoity 


97 


Bums by steam or water 


98 


Bums not sDecifled ... 


343 


Hemift 


14 


Pleuralinjuries 


97 


UnclasslfliHl 


10 


Not reported 


19 






Total temporary disabilities 


1,888 


1,549 


1,381 


668 


1.062 


1,004 


7,562 






Total nonfatal Iniuries 


1,902 


1,667 


1,400 


673 


1,070 


1,008 


7,629 







BATES PBB 1000 aOO-DAT WOBKBBS. 



Permanent ii^uries ........................... 


2.2 


2.4 


2.4 


1.1 


L3 


0.5 


1.7 






nilPORART DISABIUma 

Injuries to eye 


19.7 
.9 


5.1 

S.3 

.1 

8.1 


6.6 
1.3 

.1 

.9 

1.7 

1.6 

5.8 

9.2 

29.5 

25.9 

40.2 

11.2 

2.9 

1.6 

19.8 

2.4 

2.2 

2.6 

2.6 

0.8 

.5 

.7 

.7 

.6 


6.1 
.4 
.2 

1.7 

Ik' 

2.8 

.9 

5.0 

7.2 

26.4 

23.3 

33.4 

9.0 

8.7 

LI 

6.3 

4.4 

2.8 

L5 

L7 

5.5 

.1 

3.6 

.1 


11.4 

3.1 

.2 

a.6 

.2 

.5 

4.3 

10.6 

29.9 

27.0 

35.4 

9.0 

4.7 

2.4 

ILO 

.6 

L8 

L9 

2.1 

5.6 

.3 

2.9 

.3- 

.0 


4.1 
1.0 

'"'i's' 

.*3' 

.9 

1.0 

2.7 

9.3 

27.3 

22.6 

26.0 

7.3 

tl 

6.8 
.3 
2.1 
2.0 
1.3 
5.6 
.3 
2.4 

.7* 


8.6 


T racture of arm .............................. 


1.4 


Fracture of both arms. 


.8 


Fracture of leg 


8.8 


2.6 


Fracture of both kii^ 


.1 


Fracture of ribs , 


.5 

.9 

.9 

3.6 

8.1 

58.7 

46.4 

72.6 

19.4 

7.2 

1.4 

16.5 

2.8 

2.3 

3.1 

4.4 

18.1 

.8 

8.4 

.9 

.2 


1.1 

1.3 

.5 

5.3 

8.7 

31.5 

35.2 

48. 

13.5 

6.0 

3.6 

18.0 

2.5 

3.9 

3.1 

2.5 

7.2 

.4 

2.9 

.4 

.5 


.6 


Fractures not specified 


1.7 




.9 


Foot or toes crushed or broken 


4.5 


Fingers onisbftd or braknn, . t ..... r ......... . 


8.9 


Hand or floifws bruised, etc. 


83.7 


Foot or toes bruised, etc 


80.1 


Other pert"? bruised,' etc. . . . . , 


42.7 


Dislocations 


11.6 


P\]nchifiAd wounds 


4.5 


Asphyxia 


2.3 


Burns by hot metail 


13.6 


Bums by falliag ftonv ....................... 


2.0 


Bums by gas 


2.5 


Bums by eleotiicity 


2.4 


Bums by steam or water 


2.8 


Bums not specified ... ...^. ^ 


8.6 


Hernia .". 


.4 


Pteural injuries 


2.4 


UnclassWed 


.4 


Not reported 


.6 






Total temporary dinblUties 


294.7 


206.7 


182.1 


146.0 


170.9 


131.3 


189.4 






Total nonfatal ii^uries 


296.9 


209.1 


184.5 


147.1 


172.2 


131.9 


"^^ 
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If the rates for important kinds of injury be compared in the 
above table it will appear that with few exceptions similar changes 
are occurring from year to year in each. To state the matter in 
another form the factors tending to accident reduction appear to 
have a nearly equal influence on all kinds of injury. The degree of 
these changes from year to year is readily observable. 

A few of the important instances of reduction will be given. In 
permanent injuries the rate has changed from 2.2 per 1,000 in 1905 
to 0.5 per 1,000 in 1910. On account of differences in classification 
of industries foreign rates are not exactly comparable with these 
rates, but available data apparently indicate that the item of perma- 
nent injury is lower in American mills than it is in those of foreign 
countries.* The explanation lies in the very large use in American 
practice of mechanical methods. Where large numbers of men are 
engaged in the direct handling of material there will be a very large 
number of cases involving injuries to the hands and feet which will be 
permanent. The loss of a finger or a portion of a finger or simple 
injuries to the foot will occur much more frequently than where the 
same results are obtained by the use of mechanical means. In no 
respect is the contrast more marked between American and foreign 
mills than in this particular, viz, the use of mechanical methods in 
America and of hand methods abroad. 

Considering now the reduction of permanent injury which has 
occurred in the plant under consideration in the six years, it is possi- 
ble to correlate it directly with a considerable expansion of mechan- 
ical operation. In the loading beds of the plate mills two methods of 
moving plates were formerly in use, each involving hand labor. 
First, chains were fastened about the plates — always a dangerous 
process — and the plates were then moved by a traveling crane; sec- 
ond, the smaller plates were handled directly by the workmen, who 
grasped them at the edges by plate wrenches and dragged them over 
the rolls and finally slid them into the cars. In both these methods 
accidents resulting in injuries to the hands of greater or less severity 
were constantly occuring. At the present time the process is car- 
ried on entirely by the use of a magnet. The craneman with a 
single helper now accomplishes what formerly required from 6 to 10 
men. The crane moves to the plate or plates desired to be moved, 
the magnet is lowered, the current turned on, and the plates are 
dragged away without being touched by the hands of the workman. 
It is only when the operation goes wrong in some particular that 
his presence and interference is necessary. It is obvious that such 
a change as this in methods of manipulation must tend to reduce 
materially the item of permanent injury. Similar illustrations might 
be drawn from every department of the plant. 

1 See Twenty-fourth Annual Report of the Commissioner of Labor, Workmen's Insurance and Com- 
pensation Systems in Europe, pp. 125 and 1151. ^^ . 
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It has appeared elsewhere that injuries to the eye arise very 
frequently in connection with the operation of ''chipping." The 
workman by means of a chisel or a pneumatic tool removes roughness 
and imperfections from the surfaces of steel billets or of castings. 
Chips of various sizes fly from this process, injuring the worker to 
some extent and still more other workers in the vicinity. The table , 
shows a reduction in rates from 19.7 in 1905 to 4.1 in 1910. This 
has been brought about by a persistent experiment in the direction 
of discovering protective goggles which the workmen will consent to 
wear. Many forms of these goggles are so imdesirable and even 
injurious from other points of view that it has been diflB.cult to enforce 
their use. A form has finally been developed which seems both to aff opd 
protection and not to have the objectionable features of the earlier 
types. With the general use of these goggles injuries to the eye 
of this character should almost entirely disappear. Bruising injuries 
to the hands have declined in rates from 58.7 to 27.2, of the feet 
from 46.4 to 22.6, while bruises of other parts of the body show a 
diminution from 72.6 to 26.6. Dislocations change in rates from 
19.4 to 7.2; burns by hot metal from 16.5 to 6.8. 

Since it has been noted that both in steel works and in blast fur- 
naces a very high proportion of the injuries occurring are those in 
connection with molten metal, the reduction in rates from bums is 
exceedingly important. It is really of rather recent occurrence, 
inasmuch as in the first three of the six years a rise in the rate will 
be noted. It comes about quite largely from two causes : First, a 
much more rigid application of operative rules tending to lessen the 
number of bums; and second, very considerable improvements in the 
methods used in handling the molten metal. For example, the 
huge ladles used for carrying the metal from one point to another 
are suspended, for convenience in pouring, at a point but slightly 
above the center of gravity. As a result, if the ladle is somewhat 
overfilled, there is considerable liability that some sudden unpulse 
will overturn the ladle, causing a dangerous ''spill." By modify- 
ing the form of the trunnions on which the ladle was tipped and 
by providing more adequate locking devices, to prevent the sudden 
overturning of the ladle, it has been possible very largely to eliminate 
these occurrences, and the rate for burns arising from them has fallen 
accordingly. 

In this table, as in another which has already been discussed, the 
sudden diminution of injury from stock ejected by the blast furnace 
again appears. In 1908 the rate for such injury was 4.4, falling in 
1909 to 0.6 and in 1910 to 0.3. These figures do not agree exactly 
with those before given, since these include only the injuries from 
burns while the others included also bruises, etc., arising from this 
cause. 

7447*'— S. Doc. 110. 62-1, vol i ^10 ^ , 

Digitized by VjOOQIC 



U6 



LABOB CONDITIONS IN IBON AND STBEL INDUSTRY. 



The fact that the danger from the electrical current is decidedly 
less than it has been generally believed to be has been brought out 
at another point. It appears again in this table in that the rate 
for bums from this cause in 1905 was 3.1, falling to 1.9 in 1909, and 2 
in 1910. This decrease is not very marked because the possible pre- 
.cautions introduced in the course of this period were not many. The 
covering of fuses, so that in case they burn out on the closing of the 
circuit there may not be a flash which will cause a burst, has been 
carried out throughout the mills. Many wires which heretofore 
ran uncovered are now carried in pipe conduits. By means of these 
precautions some reduction in the burns due to this cause is possible. 
It will be understood that these rates are based upon the entire 
number of employees in the plant and do not represent the hazard 
of those specially employed in connection with particular occu- 
pations. 

BELATION OF OPEBATIONS TO INJUBY. 

In the following table an effort is made to assemble the cases of 
injury for a period of six years in such a way as to disclose the opera- 
tions in connection with which they occur. Five groups of operar 
tions are represented: First, the stocking and charging of materials; 
second, operations with molten metal; third, operations with hot 
solid metal; fourth, operations with cold metal; fifth, accessory 
operations. 



OPERATIONS IN WHICH NONFATAL INJURIES ARE CONNECTED 

DEPARTMENTS. 


IN SPECIFIED 


OporatioDS. 


Number of injuries. 


Per cent of injury occurring in 
connection with each k^ of 
operation. 


Blast 
fur- 
naces. 


Steel 
works. 


Reli- 
nk. 


Yards. 


Me- 
ctaan- 
ical. 


Total. 


Blast 
fur- 
naces. 


Sleel 
works. 


RoU- 


Yards. 


Me- 
chan- 
ical. 


TotaL 








Stockfns and chargiiig 
nifttenft^s 


304 


502 


3 


27 


4 


840 


17.4 


34.5 


0.2 


3.0 


0.4 


11.9 




TappiiiK. . ...««>wr. 


431 
8 
40 


176 
161 
104 
40 






1 


608 
169 
150 
40 


24.6 

.5 

2.3 


12.1 
11.1 
7.2 
2.8 






.1 


8 6 


Pourmg 










2.4 


Transportation 

IXIgOt ATplORiODS . . . 




4 


2 




.4 


.2 


2.1 
.6 




















Total 


479 


481 
6 


14 
28 
29 
145 
217 
33 


4 

4 


3 


967 

24 
31 
29 
147 
220 
34 


27.4 


33.2 
.4 


0.7 
1.5 
1.5 
7.6 
11.4 
1.7 


.4 
.4 


.3 
■'.*3* 


13.7 




Hot 8oUd metal: 

Transportation 




.3 

4 


Hflatixig 




Rons..T 










4 


Tables 






- '••- 


2 
3 

1 








.2 
.3 
.1 


2.1 

3.1 

.5 


Beds 










Shearing, ^tp.,.. , . 




















Total 




6 


466 


4 


9 


485 




.4 


24.6 


.4 


.9 

1.4 
.5 
.2 


6.9 






Qold metal: 

Transportation 

Sheanng, etc 


6 


4 


299 
105 
187 


20 
8 
31 


15 
5 
2 


343 
118 
221 


.3 


.3 


15.8 
5.5 
9.9 


2.2 

.9 

3.4 


4.9 
1.7 
3.1 


Piling and loading.. 


1 




.1 





Total 


6 


4 


591 


59 


22 


682 


.4 


.3 


31.1 


6.5 


2.1 


9.7 
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OPERATIONS IN WHICH NONFATAL INJURIES ARE CONNECTED 

DEFARTMENTS-Conduded. 


IN SPECIFIED 


Operations. 


Number of injuries. 


connection with each kina of 
operatfon. 


Blast 
fur- 
naces. 


Steel 
works. 


Roll- 


[Yards. 


Me- 
chan- 
ical. 


Total. 


Blast 
fur- 
naces. 


steel 
works. 


9oU- 
I^IU. 


Yards. 


Me- 

chan- 
ical. 


Total. 


Gas produoers 




60 
31 

106 

17 
3 

""m 


28 
22 

248 

81 

31 

3 

325 


'*386' 
20 

6 

1 

**'366* 


6 

38 

643 

140 

20 

1 

71 


103 
497 

1,356 

291 

94 

14 

1,349 


*'L2* 

19.3 

2.7 

2.2 

.6 

23.9 


4.7 
2.1 

7.4 

1.2 
.2 

"iL4' 


L6 
1.2 

13.1 

4.3 

L6 

.2 

17.1 


"'42.'6" 

2.2 

.7 
.1 

"io.'s" 


0.6 

3.6 

61.4 

13.4 

1.9 

.1 

6.8 


1.6 


Yard operations 

Construction and re- 
pair 


21 
337 

47 

3g 

10 
418 


7.0 
19.2 


Machines and mo- 
tive power 

Caze of machines... 

Careof boUers 

General labor 


4.1 

L3 

.2 

19.1 


Total 


872 


394 


738 


781 


919 


3,704 


49.9 


27.0 


38.9 


86.4 


87.7 


52.5 






Unclassified 


TJ 
11 


eo 

7 


93 
7 


26 

4 


90 

1 


345 
30 


4.4 

.6 


4.1 
.4 


4.9 
.4 


2.8 
.4 


8.6 
.1 


4.9 




.4 






TotaL 


88 


67 


100 


29 


91 


375 


6.0 


4.5 


5.3 


3.2 


8.7 


5.3 






Grand total 


1,749 


1,454 


1,898 


904 


1,048 


7,063 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



Considering the total percentage column, it is found that 11.9 per 
cent of cases of injury arise in stocking and charging, 13.7 per cent 
with molten metal, 6.9 per cent with hot solid metal, 9.7 per cent 
with cold metal, and 52.5 per cent with the accessory operations. 
As shown on page 57 the distribution of cases of injury among the 
different groups would be somewhat different from the distribution 
according to relative severity. The characteristic steel works opera- 
tions would show a greater importance while the accessory operations 
would show a lessened importance. This relation of severity to the 
different operations should be borne in mind throughout the dis- 
cussion. 

The blast furnaces naturally show nearly all their injuries in three 
groups — the stocking and charging, the molten metal, and the 
accessory operations. In those injuries arising in connection with 
molten metal, 24.6 per cent of all accidents belong to the operation 
of tapping. Pouring and transportation are relatively unimportant, 
with 0.5 per cent and 2.3 per cent, respectively. Under accessory- 
occupations, construction and repair give rise to 19.3 per cent of 
the cases, and 23.9 per cent occur in connection with general labor. 
Regarding the percentage shown in construction and repair it should 
be stated that construction work, wherever carried on, is recognized 
as being especially hazardous. It is frequently conducted in the 
milla by outside contractors who are not bound by such safety rules 
as the mill may have adopted. In the construction of staging 
and the use of hoisting machinery constructors have been up to the 
present time very lax in taking necessary precautionary measures. 
This is due in part at least to the fact that their business location is 
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continually shifting. This makes it more difficult for the constructor 
to maintain a satisfactory system of inspection and also makes it 
less likely that he will be subject to the inspection of the State biu:eau 
in the locality where he is engaged. It may easily happen that 
he undertakes a work of construction, completes it, and removes 
from the State before the inspection biu^eau in the regular course of 
its activity reaches the locality. This emphasis is placed upon the 
amount of injury arising in connection with construction work since 
the same difficulties are in a measure to be found in the conduct of a 
plant. 

The steel works show a very high per cent of injuries both in the 
stocking of materials and in the handling of molten metal; in fact, 68 
per cent of all accidents in this department are connected with these 
operations. It is possible that a portion of those assigned to stock- 
ing and charging really belong in the molten-metal group, inasmuch 
as a part of the raw material handled in the steel works is molten 
metal received from the blast furnaces. These percentages show that 
in the steel works the characteristic operations are those of greatest 
importance from the safety standpoint. They are particularly 
difficult to guard against, but the fact that steel works show during 
the six year period covered a considerable reduction in rates of injury 
indicates that the problem is not an insoluble one. In the accessory 
occupations in the steel works construction and repair and general 
labor are the more important, with 7.4 and 11.4 per cent, respectively, 
of the injuries. 

That hot solid metal and the handling of cold metal should be 
operations fraught with danger seems natural. The table shows 
that 24.6 per cent of all the injuiies in rolling mills occur in connec- 
tion with hot solid metal. Nineteen per cent of injuries in rolling 
mills are connected with the operation of the roll tables and of the 
cooling beds, while less than 2 per cent arise in the operation of the 
rolls themselves. It is altogether probable that these proportions 
would be considerably modified in a group of mills where hand opeia- 
tion was a large factor. In rod mills and bar mills the direct handling 
of the metal by tongs and hooks exposes the workmen to hazards 
which are not to be found in the mechanically operated mills. The 
figures indicate that the handling of cold metal gives rise to a con- 
siderably larger percentage (31.1 per cent) of injuries than the han- 
dling of hot metal (24.6 per cent). The transportation of the cold 
metal, much of which is done by traveling cranes, is responsible for 
the larger share (15.8 per cent). The importance of the use of cranes 
as a source of injury has been shown elsewhere (pages 235 and 236). 
Since this importance is emphasized by the percentage just shown 
for transportation in the rolling mills it should be noted that a con- 
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siderable portion of this injury is due to the use of imperfect hooks 
and of chains not thoroughly and carefully inspected. 

Data secured during this investigation indicate that the group of 
injuries arising from crane transportation has been very materially 
reduced by attention to the points just mentioned. It is, however, 
one of the sources of danger which is not yet thoroughly controlled. 

Among the accessory occupations in the rolling mills construction 
and repair and general labor have high percentages (13.1 and 17.1 
per cent). 

In the yards it is almost entirely in connection with the accessory 
occupations that the injuries occur, 86.4 per cent of all belonging to 
this group. They divide between yard operations proper, 42.6 per 
cent, and general labor, 40.8 per cent. The handling of cold metal 
causes 6.5 per cent of all the cases, while scattering fractional per 
cents are found in the other groups. 

In the mechanical occupations, inasmuch as the mechanics are 
employed in connection with various operations throughout the 
plant, there appear scattering cases of injury in almost every one of 
the groups. Their high percentage is in accessory occupations (87.7 
per cent) and of these construction and repair furnish 61.4 per cent 
and the operation of machines 13.4 per cent of all injuries. 

It is believed that this presentation discloses clearly the desirable 
points of attack in safety work. It is always true in such an effort 
that the law of diminishing returns becomes immediately operative. 
In the German mills, for example, it appears that with the methods 
which they have applied they reached some years ago a condition in 
which the accident rates are nearly constant. A similar result is to 
be expected in the development of safety effort in this country, and a 
careful analysis from time to time of the situation along the lines 
suggested by this presentation should furnish information as to the 
points where the results have been least satisfactory and which 
should accordingly receive most careful attention. • 

ACCIDENTS AND THS LONG TUBN. 

In continuous operations, such as those of the blast furnace, the 
shift of the men working during the day to the night turn has until 
very recently everywhere involved one of two things, either that one 
shift should work for 24 hours continuously or that each of the shifts 
should have a period of 18 hours of continuous labor. In the blast 
furnace of the plant under consideration up to the time of the inves- 
tigation the long turn of 24 hours had been the rule and the change of 
turn was made on Sunday. Since it appeared that this long stretch 
of activity might in some way be reflected in the accident rate, it was 
determined to examine that situation with special care. The im- 
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pression among the ofEcials of the establishment was very strong 
that Sunday did not show a higher accident rate. This impression, 
however, was based entirely upon the number of accidents occurring 
on that day and did not represent a consideration of the exact rela- 
tion of this number to the number of people employed. In consid- 
ering the discussion which follows it ^ould be borne in mind that 
the numbers involved are small and that additional data covering 
a large number of establishments would be necessary to warrant 
definite conclusions. 

In order to determine the relation of the Simday working force to 
that of other days, a number of exact force reports were obtained and 
from these it was found that the usual force of Sunday was 82 per 
cent of the force employed on other days. 

The occupations of Sunday are so nearly equal in danger to 
those of other days that no allowance needs to be made for any 
diflFerence which may exist. 

The following table presents the rates calculated on the basis that * 
the Sunday force is 82 per cent of the week-day force. For the entire 
period of six years it appears that the rate for Sunday is distinctly^ 
though not greatly, above that of each of the other days. 

DISTRIBUTION OF ACCIDENTS IN DAYS OF WEEK IN BLAST FURNACES, 1005 TO 1910. 
NUMBEB OF 300-DAT WOBKEBS. 



Classification of force, and days. 


1905 


1906 


1907 


1906 


1909 


1910 


Total. 


Week-day force 


961 

788 


1,262 
1,035 


1,177 
965 


993 

814 


1,134 
930 


1,081 
886 


6,606 
t,419 


Sunday force, 82 per cent of 
week-day force 







NUMBEB OF INJUBIES. 








Monday 


51 
66 
80 
49 
50 
51 
64 


69 
82 
51 
61 
56 
50 
49 


49 
37 
56 
47 
54 
39 
40 


29 
30 
24 
20 
34 
32 
25 


27 
33 
38 
31 
35 
24 
32 


28 
17 
22 
30 
28 
40 
24 


248 


Tuesday 


265 


Wednesday 


271 


Thursday ,' 


238 


Friday ^ 

Saturday 


257 
236 


Sunday 


234 





BATES FEB 1,000 300-DAT WOBKEBS. 



Monday 

Tuesday.... 
Wednesday. 
Thursday... 

Friday 

Saturday.... 
Sunday 



53.0 


54.7 


41.6 


29.2 


28.8 


21.3 


68.7 


65.0 


31.4 


30.2 


29.1 


15.7 


83.2 


40.4 


47.6 


24.2 


33.5 


20.4 


51.0 


48.3 


39.9 


20.1 


27.3 


27.8 


62.0 


44.4 


45.9 


34.2 


30.9 


25.0 


63.1 


39.6 


33.1 


34.2 


21.2 


37.0 


8L2 


47.3 


4L5 


30.7 


34.4 


28.2 



37.5 

40.1 

41.0 

36.0 

38.9 

35. 

43.2 



Into the rates for the individual years there intrudes a disturbing 
influence whose action has been apparent in. the distribution by hours. 
This is the mass accident. In the distribution in the hours of the night 
its effect was apparent in producing irregularity in the small groups. 
As these were aggregated the irregularity disappeared and the curve 
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approached the form characteristic of the day where the groups 
were larger. Since the probability that a mass accident will occur 
on some other day than Sunday is six to one, the chance for irre- 
gularity is considerable. Examination of the records indicates that 
the days of the individual years which show a rate higher than Sun- 
day do so in several instances because of mass accidents which 
occurred upon those days. 

On the whole this presentation seems to indicate a slight tendency 
to greater frequency of accidents on the day of the long turn. 

A showing of this kind, even over a period of six years, may be 
purely accidental. The inquiry is therefore extended to other plants 
as far as fairly adequate data are available. 

In the case of the plant now to be considered, the manner of deter- 
mining the relation of the Sunday and week day force was as follows: 
The force is made up of turn men who work 12 hours, and day workers 
who have a 10-hour day. On week days the turn men numbered 
521 and the day workers 378. On Sundays the numbers were 446 and 
74. To compare satisfactorily, some common basis must be used 
for week days and Sundays. The simplest method is reduction to a 
12-hour basis. The hazard of 10 hours work is five-sixths of that of 
12 hours. Adding, therefore, five-sixths of the 10-hour men to the 
number of 12-hour men gives for week days, an equivalent of 836 
12-hour men and for Sundays 508. 

Calculating rates with these numbers as bases it is found that the 
Sunday rate is markedly higher than for other days. The possibility 
of the disturbing influence of mass accidents must be considered. 
The records show that none of the mass accidents occurred on Sun- 
day and therefore its high rate can not be explained on that basis. 
A rather strong tendency to frequency of ordinary accidents seems 
here to be evident in connection witli the long turn. The distri- 
bution of accidents in this plant is shown in the following table: 

DISTRIBUTION OF ACCmENTS IN DAYS OF WEEK AND MONTHS IN A LABGB BLAST 
FURNACE FOR TWO YEARS. 



Months. 


Sunday. 


Monday. 


Tuesday. 


Wednes- 
day. 


Thurs- 
day. 


Friday. 


Satur- 
day. 


JftDllftry T T . r . . . r . 


5 
2 
2 


2 
2 
2 
3 

1 
4 


1 


2 


4 


8 


4 


February 


3 


March 


4 

1 


3 

1 
2 
3 


3 

1 
2 
7 
2 


3 

1 
1 
2 
3 
2 
2 
4 
1 
1 


1 


April 


1 


MSyl;:::::::::::::.:. .:::::::: 


1 
1 
4 
3 
2 
3 
1 
2 




Jtjt»«.,. .. 


2 
2 
6 
1 

1 
3 

1 


2 


July 


5 




2 
1 


3 
2 
2 
1 
2 


3 


Sd^dmber 


3 
3 
1 
2 




October 





November 


3 

1 




December 


4 






Totalaoddents 


26 

508 

51.2 


21 

836" 
25.1 


22 


21 


28 


23 


29 






NumbAT of AmployfiAR 


836 
26.3 


836 
25.1 


836 
33.5 


836 
27.5 


836 


Bates per 1,000 employees.... 


34.7 



Digitized by 



Google 



152 



LABOB CONDITIONS IN IRON AND STEEL INDUSTBY. 



The distribution of accidents in two other plants, both of which 
were blast furnaces, is shown in the following table, the data cover- 
ing two years in each case. In the first plant all the employees, 
and in the second 79 per cent of the employees were on duty on 
Sunday. 

DISTRIBUTION OP ACCIDENTS IN DAYS OF THE WEEK IN TWO PLANTS, BY MONTHS. 
BLAST FURNACE, 2 TEARS (ALL EMPLOYEES ON DUTY SUNDAY). 



Months. 


Sunday. 


Monday. 


Tues- 
day. 


Wednes- 
day. 


Thurs- 
day. 


Friday. 


Satnr- 
day. 


Jsnuftiy 


3 

1 
1 
1 
4 

1 
1 

1 




3 

1 
1 
3 
2 
1 
2 




1 


1 
1 
2 


1 


FebrnwT 


2 
1 

1 


2 
2 




MftTmh . ' 


1 


4 


April 


2 


fiSy ------■.•-■ 


1 




2 




Juiw 


1 


1 




July 








August 


1 
1 

4 
1 




2 

1 




a 


Smtotn^Ter 




2 






October 


2 

1 




1 




NoYember. 


2 


2 
2 


1 
1 




Deoember 


















Total 


10 


12 


13 


11 


8 


7 


9 






Number of employees 


248 
64.5 


248 
48.4 


248 
52.4 


248 
44.4 


248 
32.3 


248 
28.2 


248 


Rates per 1,000 employees 


36.8 



BLAST FUBNACE, 2 TEABS (79 FEB CENT OF EMFLOYEES ON DUTY SUNDAY). 



January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 



Total. 



Number of employees 

Rates per 1,000 employees. 



20 



361 
55.4 



457 
50.3 



18 



457 
30.4 



24 



457 
52.5 



19 



457 
41.6 



19 



457 
41.6 



457 
48.1 



The first part of the above table shows for one blast furnace the 
number of accidents m each day of the week for two years. The 
rate for Sunday considerably exceeds that of any other day. In the 
furnace shown in the second part for two years the Sunday rate also 
exceeds that of week days, but not to as great an extents as in the 
other furnace. 

These studies do not cover a sufficient number of cases or a long 
enough period of time to justify positive conclusions, but the furnaces 
in which it was possible to determine the facts all show a tendency 
to greater frequency of accident during the long turn. 

ACCIDENTS IN DAY AND NIGHT. 

In this, as in the question of accidents on the day of the long turn, 
the impression of men familiar with the industry has been very 
strong that the night did not show any excess ^•^'^^ *^e day; but the 
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impression so far as observed had been derived entirely from consid- 
eration of the number of accidents, without due consideration of 
the number of workmen employed. 

The following table shows the accident rates per 1,000 300-day 
workers for the day and night periods, by years, with per cent of 
excess of night over day rates: 

COMPARISON OF DAY AND NIGHT ACCIDENT RATES PER 1,000 300-DAY WORKERS 
IN THE PLANT INVESTIGATED BY YEARS, 1905 TO 1910. 





Accident rates per 1,000 aoo^y 
workers. 


Yean. 


Day. 


Night. 


Per cent of 
excess of 
night over 
day rates. 


1905 


245 
183 
164 
174 
166 
127 


285 
219 
203 
100 
187 
132 


16.3 


1906 


19.7 


1907 


23.8 


1908 


174.0 


1909 


12.7 


1910 


3.9 






Six years. 1905 to 1910 


173 


193 


11.6 







1 Excess of day rate over night rate. Many dangerous occupations were entirely suspended at night 
during the year. 

While it must be recognized that for positive conclusions a large 
mass of data is necessary, it is significant that in the plant under con- 
sideration the night rates are in excess of the day rates in each year 
except 1908. Throughout the discussion this year has constantly 
shown an exceptional character. It has been explained that it was 
a year of great depression. Throughout a very large part of the year 
many hazardous occupations were entirely suspended during the night. 
Inevitably in this condition the rate for night accidents very markedly 
declined. 

The rates are shown for the principal departments in the following 
table: 

COMPARISON OP DAY AND NIGHT ACCIDENT RATES PER 1000 300.DAY WORKERS 
IN THE PLANT INVESTIGATED, BY PRINCIPAL DEPARTMENTS, FOR THE PERIOD 
1905 TO 1910. 





Accident rates per 1,000 300-day 
workers. 


Departments. 


Day, 


Night. 


Per cent of 
excess of 
night over 
day rates. 


BlflJft f^imnO^ ... ..,.,,.,,,-, rr,rrr---r . , , , . , 


238 
246 
206 
153 
153 
145 


243 
312 
270 
213 
334 
330 


2.1 


Bessemer steel works 


27.8 


Open-hearth steel works 


31.1 


nrJ^rv m"l!? 


39.2 


Uflchftni^^l 


118.3 


Yards 


127.6 
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In the blast furnaces the difference between the day rate (238) and 
the night rate (243) is too small to be significant. Extremely high 
differences in day and night rates appear in the mechanical and the 
yard forces, and it is necessary to present an explanation of this 
condition. The mechanical force in this establishment is exceedingly 
small at night; while the force occupied during the day is upward of 
1 ,000, that on duty at night does not exceed 100. When, however, this 
force of 100 men is considered for a period of six years, and its rate 
appears so very much higher than that of the larger day force, it is 
clearly significant. Two causes must be operative: (1) The night men 
are engaged very largely upon repairs, which must be executed 
speedily. Since the men have few other duties, it may often hap- 
pen that they are dozing or even asleep when called out for active 
service. The nature of the work and the physical condition of the 
man would probably both tend toward a high rate. (2) The light- 
ing of the mills presents a difficult problem, and certainly in the 
earlier of the years under consideration was so imperfect as to be an 
important factor in this higher rate. 

The night force of yardmen is also smaller than the day force, but 
their duties do not differ sufficiently to afford an adequate reason for 
their higher rate. The only influence which it would appear can exert 
any considerable effect upon their rate is the difference in lighting. 
The nature of the operations conducted by the yard force make the 
question of lighting of great importance and the sort of differences 
which exist between daylight illumination and that which has been 
used at night in the past in the steel mills would have a great influ- 
ence upon the safety with which the operations could be conducted. 

The facts in regard to day and night are brought out graphically in 
the diagram on page 155. 

In the first three years of the 6-year period it will be seen that the 
per cent of excess for the night steadily increases. This happened while 
the general accident rate was falling. The sudden decrease in the 
night rate in 1908 has already been explained. After 1908 the night 
rates were higher but did not reach the point shown in the earlier 
years. The years 1906 and 1907 were of extraordinary activity, which 
increased up to a late point in 1907. It involved .a large and increas- 
ing amount of night work. This was especially true in the yard 
department, where much loading and shipping had to go on in the 
night in order to keep the loading beds cleared. An increase in acci- 
dents followed. No special efforts were being directed toward keeping 
down the night accidents, and the fact that they were increasing 
was unknown to the management because the general rate was fall- 
ing. In the absence of special effort with reference to the night con- 
ditions the accident rate rose in proportion to the intensified activ- 
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DAY AND NIGHT ACCIDENT RATES PER 1,000 300-DAY WORKERS IN 
LARGE STEEL PLANT, BY YEARS AND DEPARTMENTS, 1905 TO 1910. 
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ity. It is probable that the high rate shown in the yards for the 
entire period is very largely due to these three years of great activity. 
The later years, when activity again somewhat closely approxi- 
mated that of 1906 and 1907, did not show an equal excess in the night 
rates. One circumstance must be very closely connected with this 
fact. Beginning in the depressed year of 1908, when the slackening 
of other activities permitted attention, progressive effort to improve 
the lighting throughout the plant was made. The first step was the 
installation of flaming arc lamps, which give a diffused light in con- 
trast with the ordinary arc lamp which casts very dark and sharp 
shadows. Later, with the development of the tungsten incandescent 
lamp, changes were introduced by which the number of lighting 
units was increased and a better diffusion of light was secured. The 
reduced night accident rate is probably due in a considerable meas- 
ure to improved lighting. 

COMPABISON OF ESTIMATES OF SUBGEONS WITH ACTUAL DISABILITIES. 

In connection with the consideration of disabilities and losses of 
time from accident a discussion is pertinent of the relation between 
the estimates made by surgeons at the time of the accident and the 
actual disabilities which are determined at a later period. It ap- 
peared that the close relation and long experience of the surgeons in 
charge of the accidents from this plant should give approximately 
exact results. In estimating the period of disability it was their 
custom to give a minimum and a maximum period; for example, that 
the disability would continue, in their judgment, not less than 14 and 
not more than 21 days. Obviously it would be unfair to use an 
average of these estimates, inasmuch as that would be giving an 
exact statement, which was precisely what the surgeon intended to 
avoid in giving the two possibilities. It seemed fair, however, to 
test the question of whether the maximum period was sufliciently 
long to reasonably cover the actual disabilities which occurred. 
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The following table presents the figures assembled upon this sub- 
ject for the large plant investigated, by departments and by years: 

ESTIMATED AND ACTUAL DURATION OP DISABILITIES IN PLANT INVESTIGATED, 
BY DEPARTMENTS AND BY YEARS, 1905 TO 1910. 





Estimates of surgeons. 


Actual disabilities. 


Departments and years. 


Cases for 

iirhinh ao. 


Days lost. 


Number of injuries 
forwbicb— 


Days lost. 




timates 
were 
made. 


1^ 


Average 
per case. 


Days ab- 
sent 
were not 
reported. 


Days ab- 
sent 
were 

reported. 


» 


Av«rag« 

injury 
reported. 


Departments: 


1,183 
368 
614 

1,316 
624 
574 
470 


23,436 

7,847 
12,400 
25,926 
11,391 
10,637 
10,069 


19.8 
2L3 
20.2 
19.7 
18.3 
18.4 
21.4 


79 
38 
39 
104 
32 
49 
31 


1,625 
617 
840 
1,772 
1,002 
845 
656 


32,467 
11,254 
18,553 
33,941 
15,639 
15,217 
14,208 


20.0 


Bessemer steel works 

Open-beartb steel works. . . . 
Rolling mills 


21.8 
22.1 
19.2 


MeohftTifw^l 


15.6 


Yards 


18.0 


Miscellaneous 


21.7 






Total 


5,149 


101,606 


19.7 


372 


7,257 


141,279 


19.5 






Years: 

1905 


1,037 
986 
997 
561 
765 
813 


17,864 
20,177 
22,276 
11,989 
14,864 
14,936 


17.2 
20.5 
22.3 
21.4 
19.0 
18.4 


60 
107 
93 
18 
61 
24 


1,833 
1,460 
1,316 

655 
1,009 

984 


25,556 
29,217 
31,074 
15,091 
19,505 
20,836 


13.9 


1906 


20.0 


1907 


23.6 


1908 


23.0 


1909 


19.3 


1910 


21.2 






Total 


5,149 


101,606 


19.7 


372 


7,257 


141,279 


19.6 







Inspection will show at once that the actual average duration of 
disability was in many cases in excess of the maximum estimates of 
the surgeons. The final result, showing an estimate of 19.7 days per 
injury, as compared with an actual average of 19.5 days, probably 
fairly represents the degree of accuracy with which these surgeons 
judged their cases. 

ACCIDENTS nr NONOCCUPATIONAL GROUPS. 

THE USE OF RATES IN NONOCCUPATIONAL GROUPS. 

The groups for which rates have hitherto been presented have been 
occupational, such as steel-mill workers, blast-furnace workers, 
switchmen, etc. It is desirable to consider the frequency of accident 
occurrence where the grouping is upon some nonoccupational basis, 
such as by age or race. In doing so it is necessary to emphasize a 
diJ0Ference which exists between the kinds of information derivable 
from rate tables in the two cases. 

From occupational rate tables two items of information are directly 
derivable : (1) They show the relative frequency of accidents in the dif- 
ferent occupational groups, (2) they give an idea of the relative hazards. 
The first point is so evident that no comment is necessary. The second 
needs some elaboration. When it is stated that blast furnaces have a 



Digitized by 



Google 



158 LABOB CONDITIOXS IN IBON AND STEEL INDUSTBY, 

certain rate and steel works another rate, the inference is at once 
drawn that these departments have degrees of danger in some 
measure corresponding with the rates. To be a worker in either of 
these departments is to encounter such hazards. 

From nonoccupational groups nothing but frequency of accident 
occurrence can be directly determined. The cause of a blast furnace 
worker's danger is working in a blast furnace. It is entirely improper 
to conclude that because Polish workers, for example, show a high 
rate their nationality is the determining factor in that rate. 

Much confusion may arise, indeed has arisen, from failure to recog- 
nize the difference in the kind of information afforded by rates in 
the two groups. Nonoccupational rates have been treated as 
though they furnished the same information as occupational rates. 
This may be illustrated by some ideas which have been entertained 
regarding the relative hazard of men and women. When rates are 
computed for these two nonoccupational groups men almost invariably 
show a higher rate. For explanation, the nature of the occupations 
must be considered. Quite often, however, it has been sought in 
some qualities of the workers and such conclusions drawn as that 
men are more reckless than women and therefore have a higher rate. 
This may be true, but the rate tables afford no foundation for the 
conclusion. 

In order to compare the hazards of these nonoccupational groups 
it is necessary either fully to discuss the nature of their different 
occupations or to choose the groups in such a way that the danger in 
the groups compared shall be of the same character.^ In this dis- 
cussion groups of men and women were considered who were known 
to be engaged in the same work. This being the case, conclusions 
regarding frequency and danger could be directly drawn from the 
tables. 

The fundamental factor in the danger of any workman is the nature 
of his occupation. Unless this is disclosed no conclusion regarding 
causes is warranted. An adequate disclosure of occupation in the 
table itself for nonoccupational groups is impossible. This must be 
done, if at all, in the accompanying text. 

To avoid as far as possible the misconstruction indicated above 
the tables which follow regarding nonoccupational groups are cast 
in a different form from that used in the occupational groups. The 
fact that they deal with frequency only is emphasized in the headings 
of the tables and the rates per 1,000 employees are not presented 
directly, but are transformed into relative rates. 

1 or. Woman and Child Wage Eamera in the United States: Vol. XI, Employment of Women in tlia 
ll«talTnide8,p.86. 
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These relative rates are determined in the following manner and 
are not comparable outside the table in which they occur. For con- 
venience and uniformity the largest rate in the total for the period is 
chosen as the base and regarded as 100. The other rates are re- 
duced to their proper relation to this base. Such an arrangement 
preserves and makes easily apprehended the relation of frequency both 
between the groups and the successive years. 

On the basis of such presentations a number of interesting ques- 
tions can be discussed and at the same time the distinction above 
pointed out can be kept sufSlciently prominent. 

AGE. 

The data secured by the employment bureau of this plant makes it 
possible to determine the distribution by age of the working force for 
five of the six years under consideration. This is shown in the table 
which follows: 

FREQUENCY OF ACCIDENT OCCURRENCE AOCORDINa TO AGE GROUPS, BY YEARS, 

1906 TO mo. 



NUMBER OF INJUIUBS. 



Age groups. 



1906 



1907 



1906 



1900 



1910 



ToteL 



Under 20 years 

20 to 29 years 

30 to 39 years 

40 yean and oyer. 
Not reported 



Total. 



52 
760 



166 
256 



274 
170 
140 



8 
364 

183 
89 
41 



30 
677 
304 
143 

30 



1,606 



1,434 



1,084 



27 
627 
296 

ns 

63 



173 
2,9tt 
1,541 

678 



6»820 



PES CENT IN BACH AGE GBOUP. 



Under 20 years — 

20 to 29 years 

SO to 39 years 

40 years and oyer. 
Not reported 



Total. 



3.2 


3.9 


1.2 


2.8 


2.6 


47.8 


48.4 


13.1 


53.2 


61.7 


23.8 


26.1 


26.7 


28.0 


29.2 


9.7 


11.9 


13.0 


13.2 


11.3 


15.9 


9.8 


6.0 


2.8 


6.2 


100.0 


100.0 


100.0 


100.0 


100.0 



8.0 
60.1 

26.4 
11.5 
8.9 



100.0 



NUMBER OF 800-DAT WORKERS. 



Under 20 3rears — 

20 to 29 years 

30 to 39 years 

40 years and oyer. 



Total. 



475 
3,875 
2,047 
1,097 



7,404 



384 

3,810 
2,256 
1,135 



7,585 



198 
2,214 
1,242 

921 



4,575 



261 
3,343 
1,697 

914 



6,215 



390 
3,264 
2,2n 

i,n7 



7,642 



1,708 
16,506 
9,513 
5,784 



33,511 



BELATiyE ACCIDENT RATES. 

[Based on actnal rates per 1,000 300-day workers. Highest age group rate for whole period — 100.] 



Under 20 years... 

20 to 29 years 

aOtoSOjrears 

tf yean and oyer, 



111 
85 
80 



82 

103 
94 
85 



66 
96 
101 



57 
100 
92 
66 
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Throughout the period of five years which is here considered, 
except in the year 1909, the age group 20 to 29 has the highest rela- 
tive rate. The relative rates for this group are as follows: 

Relative 
_ aoeident 

Year: rate. 

1906 Ill 

1907 103 

1908 93 

1909 98 

1910 91 

The groups follow in this order — 30 to 39, 40 and over, and under 
20. In order to explain the relations shown by these relative rates 
it is necessary to consider the occupational status of each of these 
groups. The group under 20 is that engaged in the least hazardous 
work. Most of those who belong to it have not yet been introduced 
into the more hazardous occupations. Those of 40 and over have to 
a certain degree passed out of the danger zone. Many of them who 
have passed but little over the boundary line are still to be found in 
the dangerous occupations and probably on this account the relative 
rate is higher than that for those under 20. The differences which 
exist in their work are so considerable that it is impossible to judge 
whether the factor of age is at all a significant one. If the groups 
could be placed under nearly identical occupational conditions, we 
might find the relative rates much changed, or even reversed. It is 
evident that some of the qualities pertaining to each of these ages 
would tend to raise their accident rates. Which group would be 
more affected by these factors it is entirely impossible to say. 

The two age groups, 20 to 29 and 30 to 39, include by far the 
larger proportion of the steel workers. From statistics showing 
the age distribution in the various departments ^ and from careful 
observation the dangers to men in the older age group appear to 
be as great as those encountered by the yoimger. In fact inquiry 
shows that those who are particularly exposed to the special hazards, 
such as arise in the moving of molten metal, have very conunonly 
reached their present position by a prolonged apprenticeship and ar.^ 
very apt to be men above 30. It is a reasonable conclusion there- 
fore that danger in the younger age group is not greater than in 
the older. It appears that 20 to 29 has the higher relative rate in 
each year except one, and that for the whole period the number 
is decidedly higher for this group. It becomes, then, appropriate to 
inquire the reason for this higher relative rate, since apparently it 
can not be attributed to more dangerous occupations. The prab- 
able causes may be sunmied up as inexperience and immaturity. 
It will be seen a little later* that the stream of immigration 
which largely furnishes the working force for the steel mills is most 

1 See Conditiozis of Employment in the Iron and Steel Industry, Vol. Ill of this report, p. 99. 
■See pp. 102 and 163. /^^^M^ 
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largely young men between 20 and 30. Such immigrant youth as 
come under the age of 20 do not as a rule get into the steel mills. 
It would appear that the places open to persons of that age are 
almost entirely monopolized by the American bom. If the immi- 
grant does not at once upon his arrival find his way into a steel mill 
he is not likely to do so at a later period. This decade, 20 to 29, 
is then the great recruiting period for the steel industry. Those 
of the group 30 to 39 are relatively experienced men who entered the 
works earlier or, in the rare instances where they are recently arrived 
immigrants, they have a degree of maturity which is not true of 
those between 20 and 29. The great factor is undoubtedly that of 
inexperience. These young men come directly from an agricultural 
life and are exposed upon their entrance into the activities of the 
steel mill to all the dangers which inevitably beset beginners. 

RACS. 

It is evident from what has just been said that the newly-arriving 
immigrants being largely of the age group 20 to 29, and being as 
shown, beginners in the industry, the effect of this condition will 
project itself into any consideration of the facts with regard to 
nationality. In order that the factor of age may have its proper 
weight, it is necessary to show the relation of the nationalities to the 
age groups. The following table embodies the facts determined by 
the Immigration Commission for the iron and steel industry of the 
country: 

RACE AND AGE GROUPS OF EMPLOYEES IN THE IRON AND STEEL INDUSTRY. 

[From Reports of the Immigration Commission, Immigrants in Industries, Part 2: Iron and Steel If anu- 

focturing, Vol. U, pp. 336-337.J 



NUMBER OF EMPLOTEBS. 










Employees in each specified age group. 


Race. 


Under 20. 


20 to 29. 


30 to 44. 


45 and 
over. 


Total. 


American....... 


16 
179 

10 
968 
652 


U,37« 

1,044 

429 

10,207 
5,674 


IS, 250 
1,768 
1,112 
3,036 
566 
8,177 
4,985 


5,070 

1627 

891 

626 

268 

1,200 

1,873 


30,400 


German ......,,..».r..,r--r-,^-r» ,^^-r-,-r,-rT-rT», 


4,426 


Irish 


2,448 


Polish 


7,897 


RcandinAyiAn - - . - ^ . r r r - - , , r - 


1,173 


Sontheastem Europeans * 


20,552 


Races not soecifiea 


13,184 






Total 


6,635 


36,126 


81,874 


11,455 


86,089 







PES CENT IN EACH AGE GROUP. 








American 


12.9 
2.2 

.6 
2.3 

.9 
4.7 
4.9 


80.5 
23.6 
17.5 
51.4 
28.9 
40.7 
43.0 


33.7 
30.7 
45.4 

38.4 
47.4 
39.8 
37.8 


13.9 
34.5 
36.4 

7.9 
22.8 

5.8 
14.2 


100.0 


German 


100.0 


Irish 


100.0 


Polish 


100.0 


RpATirlinAvmn 


100.0 


Southeastern £uropeans * 


100.0 


Raises not specified^ - 


100.0 






Total 


7.7 


42.0 


37.0 


13.3 


100.0 







1 Austrian, Croatian, Lithuanian, Magyar, Slovak, and Sloyenian. 
7447'*— S. Doc. 110, 62-1, vol 4 ^11 

Digitized by 



Google 



162 



LABOR CONDITIONS IN IBON AND STEEL INDUSTRY. 



The age groups used by the Comniission are not the same as those 
emj^oyed in the plant under consideration. Under 20 and from 20 
to 29 are directly comparable, but the Inimigration Commission 
groups those from 30 to 44 and 45 and over. The table shows that 
the American bom exceed all the others, the southeastern Europeans, 
Polish, Germans, and Irish coming in order. Of these the Germans 
and the Irish are relatively veiy small groups. 

The second section of tJie table shows the age distribution of the 
different races. In the group under 20 the American bom have a 
larger proportion than any other race, although their largest per- 
centages occur in the groups 20 to 29 and 30 to 44. The southeastern 
Europeans and the Polish are most numerous in the group 20 to 29. 
The Germans, the Irish, and the Scandinavians are most numerous 
in the group 30 to 44. In the special plant for which data are avail- 
able same variation is found from the conditions shown in the 
report of the Immigration Commission. In the industry at large 
tiie American bom are in the ascendant over any other single group. 
The following table shows that in the plant under consideration the 
Polish race is in excess of all others, the American bom coming next, 
and southeastern Europeans third: 

RACE AND AGE GROUPS OF EMPLOYEES IN THE PLANT INVESTIGATED, FOR 
6-YEAR PERIOD, 1906 to 1910. 



NUMBER OF EMPLOTBES. 










Employees in each spedfled age group. 




Race. 


Under 
20. 


20 to 29. 


30 to 39. 


40 and 
over. 


Total. 


American 


35 
15 
134 
50 
33 
18 


4,403 
472 
312 

8,6S3 

889 
3,017 
2,129 


1,941 
600 
382 

4,8W 

760 
1,506 
1,349 


1,108 
748 
459 

2,SU 

771 
575 
904 


9,127 
1,855 
1,168 
15,975 
2,470 
5,131 
4,400 


German 


Irish 


Polish 


Scandinavian 


Southeftstflm Euroi)eftns 


Races not specified 




Total 


1,960 


19,855 


11,393 


6,918 


40,126 







PES CENT IN EACH AGE GROUP* 








American 


18.4 
1.9 
1.3 
.8 
2.0 
.8 
.4 


48.1 
25.4 
26.7 
54.0 
S6.0 
58.8 
48.1 


21.3 
32.3 
32.7 
30.4 
30.8 
29.4 
30.7 


12.1 
40. S 
39.3 
14.7 
31.2 
11.2 
20.6 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


German 


Irish 


Polish 


BcardinaviAn 


Southeastern Europeans 


Races not specified'. 




Total 


4.9 


49.4 


28.4 


17.2 


100.0 





The Polish and the southeastern Europeans taken together are 
over twice as numerous as the American bom. Notice now the age 
distribution of those races. The American born are found to have a 
larger percentage (18.4) in the group under 20 than any other race. 
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The highest percentage of American bom is In the group 20 to 29, 
and the lowest in the group 40 and over; the highest percentage of 
southeastern Europeans is in the group 20 to 29, and of the Polish 
and the Scandinavians in the same group; that is, these four race 
groups are being recruited by newcomers belonging to the age group 
20 to 29, while the American bom are entering the establishments in 
very considerable numbers at an age under 20. This fact of the 
entrance of a considerable number of American bom imder 20 is 
somewhat significant. They come to the works at the age of from 16 
to 18 and have as a rule a fair common school education. A study of 
tiie working force shows that it is this group who have in later years, 
out of proportion to their numbers, recruited foremen and gang 
bosses ; that is, these American-bom men have a decided advantage 
over the incoming immigrant in the matter of the places which they 
are likely to attain. 

This table presents the situation with regard to the German and 
Irish in the industry in a striking way. An insignificant percentage ' 
of them appear in the group under 20. It is of course possible that 
members of these races are to be found in the group calling them- 
selves Americans. This, to whatever extent it may be true, would 
lessen the significance of the small percentage in the unde]>20 age 
group. More significant, however, is the fact that both have their 
highest percentage in the group 40 and over. This certainly indi- 
cates that new immigrants of these races are not entering the industry 
in sufficient numbers to maintain their numerical standing. Two 
causes seem to be at work. First, a gradual decreased immigration, 
and, second, those immigrants who come from these countries are 
probably largely able, through the help of their already established 
friends, to secure at once industrial opportunities more satisfactory 
than those of the steel mills. 

In the following table injuries suffered in the plant investigated 
are shown by years and races: 

FREQUENCY OF ACCIDENT OCCURRENCES, BY RAGES AND YEARS, 1906 TO 1910. 
NUMBER OF INJURIES. 



Races. 


1906 


1907 


1908 


1909 


1910 


Total. 


Amf^CBJI ..,.,„.r.,r .., -r, 


201 
42 
43 

644 

66 
359 
62 

209 


195 
52 
53 

667 
50 

833 
78 

106 


100 
38 
22 

269 
34 

161 
28 
33 


141 
37 
33 

497 
40 

222 
50 
64 


124 
32 
23 

472 
28 

191 
48 

102 


761 


O^rman ..,r. ^^,^,^^, 


201 


Irish 


174 


Polish 


208 


fV^nrfinfivlan .,-,-,--,,-^, - 




1,266 
266 


Other races .-•> 


Not reiMrted ................. 


514 






Total 


1,606 


1,434 


685 


1,084 


1,020 


5,829 
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FBEQUBNCT OF ACCIDENT OCCUBRBNCE8, BY RACES AND YEARS, 1906 TO 1910-Ooa. 
, CBNT OF IN XUBIB8» BT BACB8. 



Raoee. 


1906 


1907 


1906 


1909 


1910 


Total. 


A«nni<mn ^r.r.r. 


1S.S 
2.6 
2.7 

40.1 
3.5 

tt.4 
3.2 

13.0 


18.6 
3.6 
3.7 

89.6 

3.5 
88.8 
5.4 
7.4 


14.6 
5.5 
3.2 

89.3 

5.0 
88.5 
4.1 
4.8 


13.0 
3.4 
3.0 

45.8 
8.7 

80.5 
4.6 
5.9 


12.2 
3.1 
2.3 

46.3 

2.7 
18.7 

4.7 
10.0 


13.1 


Qtntnn. 


3.4 


Irish J 


3.0 


Polish 


48.0 




3.6 


flAnthMjitMTi EnroDMuiti 


81.7 


Other noes 


4.4 


Notrenorted 


8.8 






Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 







NUHBEB of 800-DAT wobkebs. 



Amolcaii ,.,,,.-.,„-,-,.-,,,, 


1,870 
409 
220 

2,850 
513 

1,203 
929 


aot 

480 

809 

1,005 


1,188 
219 
149 

1,733 
333 
448 
505 


1,463 
254 
149 

2,541 
347 
919 
552 


1,843 
286 
260 

3,240 
389 
899 
T25 


7,573 
1,554 




Irish 


970 


Polish 


13,349 
2,062 


fV^f^HinA^ian ...,.,--,,,,-..,,, 


BonthMstflu EnroPfftns 


4,278 
3,716 


Othflrraces 




Total 


7,494 


7,585 


4,675 


6,215 


7,642 


33,511 





BELATIVE ACCIDENT BATES. 

[Based on actnal rates per 1000 300-day workers. Highest race group rate for whole period— 100.] 



ATPfllW|n.......TT.T-TrTr»--T.T.,,T-,--, 


50 
35 
66 
76 
37 
101 
19 


38 

46 
89 
64 
35 
139 
26 


28 
59 
50 
52 
35 
121 
19 


33 

40 
75 
60 
39 
82 
31 


23 
38 
30 
49 
24 
72 
48 


34 


Qfrman s 


44 


Irish 


60 


Polish 


62 


BfWndiXiaVlHIl r. -r^....r..«r. 


34 


Bontheastnn Knropeans 


100 


Other races 


23 







The table shows that the largest number of injuries were suffered 
in each of the years by the Poles and the southeastern Europeans^ 
A comparison of numbers is, of course, inconclusive. In the fourth 
section of the table, therefore, the relative accident rates for these 
years are presented and these two groups are found to have consider- 
ably the higher relative rates. It is noticeable that the American 
bom have a lower relative rate in each year and that the change 
which has occurred as a result of the safety movement is much more 
pronounced among them than in either of the other groups. In 1906 
the relative rate for the American bom was 50; in 1910 it was 23. 
The southeastern Europeans in 1906 had a relative rate of 101. 
Their relative rate in the year of special activity, 1907, was 139, and 
in 1910 it was 72. The Poles, belonging to an older immigrant group, 
make a better showing, 76 in 1906 and 49 in 1910. These figures sug- 
gest, since their occupations are closely similar, that the two groups 
of Polish and southeastern Europeans have a racial difference 
affecting their accident rates. This difference, however, must not 
be insisted upon too strongly. The Polish group represents on the 
whole a greater experience in the steel industry. They do not 
show a very marked preponderance in the older age group^ but it is 
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still true that their collective experience is definitely greater than 
that of the southeastern Europeans. 

The low relative rate for the American bom is undoubtedly due 
to several causes. First, a considerable number of them are in the 
age group under 20 and are in occupations whose hazard is relatively 
small. This group is not, however, of sufficient size to have a very great 
determining effect. Second, as has already been noticed, on advanc- 
ing into the higher age groups some of the American bom assume posi- 
tions of supervision with somewhat lessened hazard. Third, a large 
proportion of them are skilled mechanics, engaged in occupations 
whose danger is much less than that of the blast furnaces and steel 
works where the foreign bom are largely employed. 

The higher relative rates of the foreign element in the working 
force can not, therefore, be understood to be largely the result of the 
racial qualities of the men. They are probably due much more to 
their lack of experience and the kind of work which naturally falls 
to their lot. 

ENGLISH SPXAUNG AND NONSNOUSH SPXAXINa WOSXBB8. 

The relation of race to the occurrence of accidents, as just pre- 
sented, is of interest and importance. A much more satisfactory 
estimate of the conditions will be possible from a consideration of 
the changes in the workmen's status which will occur by the time 
he has acquired the ability to speak English. It is evident that 
simply the acquisition of this ability, with its increased facility in 
communicating with his superiors and his fellow workmen, will have 
a very considerable influence. More than this, during the interval 
in which he has acquired the language he will in most cases have 
become an experienced workman. He will have developed not only 
in his capacity to conmiunicate, but in all those items of knowledge 
which contribute to the safety of the workmen in a given employment. 
It has been seen that in his condition of the newly arrived and inex- 
perienced man his situation in reference to accident is much less satis- 
factory than that of his American-bom associates. It is desirable, 
therefore, to discover how far he approximates to the situation shown 
for the American bom by the acquisition of the various elements 
which are associated with becoming familiar with the language. In 
this connection the caution should be repeated that too much stress 
must not be laid upon a single factor, such as inability to speak 
English. 

The two tables which follow deal with the data necessaiy to the dis- 
cussion of this question. The first of them shows the number and 
percentage of those speaking and those not speaking English, by races 
and by years. The Polish and the southeastern Europeans lead very 
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markedly in the proportion among them who are unable to speak 
the English language. 

EMPLOYEES IN THE PLANT INVESTIQATED WHO SPEAK AND WHO DO NOT SPEAK 
ENGLISH, BY RACES AND BY YEARS, 1906 TO 1910. 

NUMBER OF BMPLOTBBS. 



Races. 


1906 


1907 


1906 


1900 


1910 


Total 


Yes. 


No. 


Yes. 


No. 


Yes. 


No. 


Yes. 


No. 


Yes. 


No. 


Yes. 


No. 


Amoricaii 

Qerman 


1,531 
328 
245 
571 
494 

178 

316 


■'i29' 

79 

1,110 

721 


1,843 
397 
216 
704 
501 

110 

454 


"'ii' 

708 

624 


1,646 
292 
206 
809 
452 

171 

367 


....... 

'i,'588' 
8 

MO 

342 


2,089 
343 
216 

1,018 
457 

400 

495 


"' '26' 

'i'oss' 

39 

918 

296 


2,019 
304 
285 

1,428 
400 

386 

493 


9* 

500 

300 


9.127 
1,664 
1,168 
4,510 
2,304 

1,805 

2,115 


i9i 


Irish 




Polish 

Scandinavian 

Southeastern 

Europeans 

Races not specified 


11,467 

166 

3,880 

2,286 


Total 


3,667 


4,711 


4,275 


3,861 


3,932 


2,396 


5,018 


3,910 


5,309 


3,055 


22,191 


17,935 



FEB CENT OF BACH RACE WHO CAN AlfD WHO CAN NOT SPEAK BNGtiSH. 



Aminican 


100.0 
71.8 

100.0 
17.9 
82.2 

18.8 

30.5 


"28.'2' 

"tt'i' 

13.8 

87.8 
69.5 


100.0 
95.9 

100.0 
88.0 
97.3 

18.4 

42.1 


"4.1 

78.'6 
2.9 

01.0 

67.9 


100.0 
95.9 

100.0 
83.8 
98.3 

87.0 
51.1 


"'4."i' 

oo.s" 

1.7 

78.4 
48.9 


100.0 
93.2 

100.0 
87.7 
92.1 

80.8 

62.4 


""6.'8" 

'78.3' 
7.9 

00.8 

37.6 


100.0 
97.1 

100.0 
40.1 
98.9 

88.8 

62.2 


*2.*9' 

'M.9 
LI 

00.7 

37.8 


100.0 
89.7 

100.0 
88.3 
93.3 

85.8 

48.1 




German. , 


10.3 


Irish 




Polish 

P4*ftyid^^^^^an 

Southeastern 

Europeans 

Races not specified 


71.7 
6.7 

74.0 

51.9 


Total 


43.7 


56.3 


52.5 


47.5 


62.1 


37.9 


56.2 


43.8 


63.5 


36.5 


55.3 


44.7 



The table discloses the fact that in the years under consideration 
a very considerable change has occurred in the character of the 
working force. In 1906, 43.7 per cent could speak English, while 56.3 
per cent could not. By 1910 this had changed so that 63.5 per cent 
spoke the language and 36.5 per cent could not. Entirely independ- 
ent of its influence upon the probable experience of the men con- 
cerned, it is evident that this increase in the number able to speak 
English would greatly facilitate the efforts which have been put forth 
in the plant toward the reduction of accidents. 

The following table presents the relative accident rates for three 
groups, the Amerian born, the English-speaking foreign born, and the 
non-English-speaking foreign born: 

FREQUENCY OF ACCIDENT OCCURRENCE AMONG AMERICAN BORN, ENGLISH-SPEAK- 
ING FOREIGN BORN, AND NONENGLISH-8PEAKINO FOREIGN BORN, IN THE PLANT 
INVESTIGATED, 1906 TO 1910. 

NUMBEBOF SOO-DAT WORKERS. 



GioupB. 


1906 


1907 


1906 


1909 


1910 


Total. 


Afn^irfcftTi born . ..^x^x 


1,370 
1,906 
4,218 


1,719 
2 287 
3,699 


1,188 
1,689 
1,696 


1,453 
2,027 
2,736 


1,843 
3,283 
2,516 


7,573 
11,172 
14,766 




Non-EngUsh-speakiiig foreign bom 


Total 


7,494 


7,586 


4,575 


6,215 


7,642 


33,511 
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FREQUENCY OF ACCIDENT OCCURRENCE AMONG AMERICAN BORN, ENOLISH-SPEAK- 
INQ FOREIGN BORN, AND NONENGLISH-SPEAKING FOREIGN BORN, IN THE PLANT 
INVESTIGATED, 1906 TO 1910-Concludod. 

NUHBER OF mJUKIES. 



Groups. 


1906 


1907 


1908 


1909 


1910 


Total. 


AinpricftTi bOTTI. . 


201 
235 

1,026 
144 


196 
381 
771 
87 


100 
168 
326 
91 


141 
264 
559 
120 


124 
165 
591 
140 


761 


ETieli.sh-sP6ft1rins foreiipn boi^ r 


1,213 


Non-EngUsh-spealdiig foreign bom 

Notreported.. . . 


3,273 
582 






Total 


1,606 


1,434 


685 


1,084 


1,020 


5,829 







bblauve accidbnt rates. 

[Based on actual rates per 1000 300^ay workers. Highest group rate for whole period »- 100.] 



American bom 

English-speaking foreign bom 

Non-Engusb-speaking foreign bom 



66 
56 

110 



51 
64 
197 



23 
106 



45 
49 
100 



In both groups of English-speaking workmen the relative rates 
decline markedly in these years. In the non-English speaking the 
rejative rate in 1910 is almost as higl^as in 1906. It would appear 
that as the foreign-bom workman acquires the language and the 
experience of the work which must accompany that acquisition he 
approaches the situation regarding frequency of accidents of his Ameri- 
can*bom fellow workman. To state the fact in another way whatever 
influence his race may have had is a vanishing factor. 

The apparent failure of the safety movement to materially improve 
the condition of the non-English-speaking workmen demands further 
consideration and explanation. It may be said, first, that its im- 
portance is not so great as might at first appear to be the case. The 
English-speaking group has constantly and markedly increased, while 
at the same time its relative accident rate has declined. The result 
of this is that the improvement applies to an increasingly greater 
proportion of the working force from year to year and conversely 
the group which shows little or no improvement has been rela- 
tively declining. When the kind of work in which these who are un- 
able to speak English are engaged is noted it will be foimd that they 
are the occupations in which the greatest difficulty exists in intro- 
ducing safety methods. Into these occupations the inexperienced 
foreigners are constantly coming. They are the most unstable and 
shifting occupations. In them are combined all the conditions which 
are favorable to frequent accident occurrence. It would appear 
that the efforts thus far put forth have been inadequate to meet 
this situation. 
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The following table from another plant gives some light upon the 
departments in which inexperienced foreigners are most largely 
employed: In the steelworks and in the yards are found the highest 
percentage of non-English speaking. In the steelworks the natural 
dangers of occupation have been shown to be serious. The yards 
are less dangerous but have not improved as much as other depart- 
ments. The bringing together of serious danger and inexperienced 
men results in frequent accidents. 

Since in the nature of the case these two departments must con- 
tinue to employ the largest proportion of those without experience, 
it is obvious that they demand the most earnest attention with a 
view to lessening their dangers. 

SNGLI8H-SPEAKIN0 AND NONENQLISH-SPEAKINO EMPLOYEES IN A CERTAIN 
PLANT, BY DBPARTICENTS. 



Departments. 


Number 
who 
speak 

English. 


Number 

who do 

not speak 

English. 


Total 


Percent 
who 
speak 

Engl^ 


Percent 
who do 
not speak 


Blast tamaoes ^ 

Open hearth 


825 

923 

1,204 

1,031 

843 


74 
238 
182 

64 
166 


609 
1,161 
1,476 
1,065 
1,000 


80 
80 
88 
06 
84 


U 
20 


Rolling mills -,,,.,.,,,--,,,.,- 


12 


Mechanical ... 


5 


Yard 


16 






Total 


4,716 


714 


6,430 


87 


18 







CONJUGAL CONDITION. 

A question frequently raised is whether there is a difference, which 
appears in the frequency of accident occurrence, between the men 
who have dependent wives and children and those who do not. The 
natural supposition is that the possession of such dependents would 
lead to the exercise of greater care and caution and that accordingly 
the relative accident rate of the married might be lower than that 
of the unmarried. It was possible, as shown in the following table, 
to divide the working force for five years upon this basis and to 
determine relative rates for each of the two groups. In three of the 
five years the group of married workmen shows a higher relative rate 
than the single, but for the whole period the difference between the 
relative rates, 100 for the married and 92 for the single, is not great 
enough to serve as a basis for positive conclusions. It may be added 
that in order to secure a degree of uniformity of occupation as com- 
plete as possible these figures pertain to the age group 30 to 39. 
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FREQUENCY OF ACCIDENT OCCURRENCE ACCORDING TO CONJUGAL CONDITION. IN 
AGE GROUP 80 TO 39, IN PLANT INVESTIGATED, 1906 TO 1910. 



NUMBER OF 800-DAT WOBKEKS. 








Conjugal oondition. 


1906 


1907 


1908 


1909 


1910 


TotaL 


Tk^MTiftd., 


1,590 

467 


1,827 
429 


882 
360 


1,350 
347 


1,896 
376 


7,544 
1,969 


Sinele 






Total 


2,047 


2,256 


1,242 


1,697 


2,271 


9,513 




NUM BEB OF INJUBIBS. 


Harried 


299 
76 
7 


288 

80 
6 


149 

31 

8 


224 

60 
20 


235 
41 
22 


1,195 
288 


Single T 


Not reported 


68 






Total 


382 


374 


183 


304 


298 


1,641 




BELATITR ACCIDENT RATE8 FOB llf ABBIED AND SINGLE WOBKEBS. 

[Based on actual rates per 1000 300-day workers. Highest group rate for whole perlod»100.] 


Married 


119 
105 


99 109 
118 64 


105 
109 


78 
69 


100 


Sinffle 


92 











SAFETY ACTIVITY AND PRODUCTION. 

When a prominent director of safety addressed an audience of 
Cleveland manufacturers, exhibiting to them the safety devices in 
use in the establishment with which he was connected, the first 
question asked by one of the manufacturers was ''Can you have all 
these things and do any work?" That question has been in the 
minds of many who otherwise would be interested in the safety 
movement, with a very strong tendency to a negative answer; that 
is, many men have sincerely beheved that the safety device as urged 
by those whom they were inclined to regard as mere theorists would 
be a very serious handicap upon production. For a concrete answer 
to these questions two tables and two diagrams have been pre- 
pared, showing the relative accident rates and the relative produc- 
tion, ia a Bessemer steel works for the years 1905 to 1910 and in 
the plant investigated for the years 1900 to 1910: 

RELATIVE ACCIDENT RATES AND PRODUCTION IN A BESSEMER STEELWORKS, BY 

YEARS, 1905 TO 1910. 



Yean. 


Number 
of 300^7 
workers. 


Tons 
produced. 


Tons per 
300^7 
warkBT. 


Relative 
produc- 
tion 
(1006- 
100). 


Accident 

1,000 
30(Ma7 
workers. 


Relative 
accident 

rates 
(1906- 

100). 


1906 


353 
369 
885 
228 
250 
349 


916,086 
903,082 
961,967 
550,660 
746,225 
846,929 


2,606 

2,415 
$085 
2,574 


100 
04 
96 
93 

115 
99 


420 
236 
232 
202 
208 
212 


100 


1906., 


56 


1907 


54 


1006 


47 


1900 


48 


1910, 


49 
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RELATIVE ACCIDENT RATES AND PRODUCTION IN A BESSEMER 
STEELWORKS, BY YEARS, 1905 TO 1910. 

C1905-100 in each case.) 




1905 id06 1907 1908 1909 1910 
Relative production fer aoo-PAY work^rsentire column 

ReI ATI VE ACCIDENT RATE PER 1000 30a-PAY WORKERS =^^ 

RELATIVE ACCIDENT RATES AND RELATIVE PRODUCTION IN PLANT INVESTIGATED 

BY YEARS, 1900 TO 1910. 

[1900»100.] 



Years. 


Number 
SOOKiay 
workers. 


Relative 

accident 

rates. 


Relative 

pro- 
duction. 


1900 


5,045 

5,265 
6,137 
5,119 
5,296 
6,406 
7,494 
7,585 
4,575 
6,215 
7,642 


100 
95 
92 
95 
89 
81 
58 
51 
41 
47 
36 


100 


1901 


111 


1902 


125 


1903 


119 


1904 


100 


1905 


113 


1906 , 


110 


1907 


121 


1908 


112 


1909 


148 


1910 


118 







' The first table and the diagram which follows it relate to the Besse- 
mer steel works. It is already apparent that steel works of this type 
have the greatest hazard of any of the departments of a steel plant. 
Taking the year 1905 as 100, both in the accident rate and in the 
production in the Bessemer mill, the results of the recent years are 
plainly shown. With the beginning of special safety activity the 
accident rate declined very markedly, then declined more gradually 
for two years and has remained practically stationary since that time. 
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Meanwhile the average production of the fiye years in which safety 
activity has been going on is but slightly less than that of the year 
1905. 

It is evident that in an extremely hazardous department, where 
the difficulties of safeguarding are very great and where the neces- 
sary precautions would be likely in some respects to hamper output, 
no such result has occurred. The second table, with the accompanying 
diagram, discloses the condition in this particular for the plant as a 
whole. The diagram shows that during a period of five years a 
slight reduction had been made in the accident rates, the production 
fluctuating but constantly exceeding the production of 1900, which is 
here taken as a basis. Beginning with 1905 there is a rapid reduc- 
tion of accident rates to the year 1910. During the six years in 
which this reduction occurred the average production was materially 
in excess of the preceding five years. Similar studies made of each 
mill in the plant show accordant results. These years of marked 
accident reduction have not been years of reduced output but have 
uniformly been years in which output has been satisfactorily main- 
tained. 

RBSPONSIBILITT FOR ACCIDBNTS. 

The assignment of the responsibility for accidents is largely a 
matter of judgment. Such judgments have too often been pre- 
sented as though they were facts. Frequently it has been assumed 
that some personal responsibility attaches to every accident; classes 
have been established on this basis, and each occurrence assigned 
its place in the classification. When other possibilities of this fixed 
classification were exhausted, all remaining cases were assigned to 
the group of "workers' negligence." The argument often advanced 
for such treatment of a case has been that ''if the worker had not 
been negligent the accident could not have happened, therefore he 
must have been careless." 

This tendency has at times gone to lengths as absurd as they are 
seriously unjust. For example, in the records of a mill which assigned 
95 per cent of accidents to ''workers' negligence" the following 
case was found: An electric lamp globe, suspended at a considerable 
height, broke from some cause, and the falling fragments severely 
cut a young woman passing below, and she was charged upon the 
records with "ordinary negligence." The implication clearly was 
that with due care the girl in question would have divined the com- 
ing downfall and kept out of the way. The serious side of such 
records is that they have been published under the sanction of 
high authority and are quoted as significant. 

It seems important that judgments which are so liable to error 
should not further be presented as established statistical facts, and 
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for this reason the tabular form is not used in presenting the results 
of the study. 

Since the items to be presented rest upon the judgment of the 
investigator, it is desirable to present in some detail the method of 
procedure. 

The records consulted were: (1) A formal statement upon a speci- 
fied blank form from the foreman under whom the injured man 
was at work, and (2) the hospital records, which frequently con- 
tained a statement from the man himself regarding the circumstances 
of the accident. The comparison of these two was very important, 
since in case of disagreement it was possible to make further inquiries. 
Besides these sources of information in every case which had given 
rise to legal proceeding the complete papers were on file. A reading 
of these gave information regarding the kinds of negligence charged 
against the employer and the view taken by counsel, judges, and 
juries in each case which reached various stages of litigation. 

For recent years there are on file with the records of serious acci- 
dents the findings of the joint investigation conducted by the safety 
office and the permanent committee of foremen for the department 
in which the accident occurred. A most satisfactory basis for 
judgment is furnished by the body of records under discussion, and 
in addition it was possible to investigate directly in the works many 
of the recent cases. 

For present purposes five classes are presented in this discussion. 
These are: (1) Hazard of industry, (2) negligence of worker, (3) 
negligence of fellow worker, (4) negligence of employer, and (5) not 
dbclosed by the record. 

There is at the present time a tendency to recognize much more 
fully than was formerly the case that many injuries are not properly 
chargeable to any individual or group of individuals. In many 
cases it is manifestly unjust to select some one person or factor 
as the one of such importance that it must stand out as chiefly 
responsible. When clearly unforeseeable and unavoidable circum- 
stances constitute a definite and large element it appears much 
more reasonable to regard the occurrence as due to a hazard of 
the industry. Some persons take the position that this class should 
contain only those cases which are from our present knowledge 
apparently unpreventable. This view is much too narrow. It 
fails to recognize as a real element in the industrial situation the 
character of the human machine. A man is often quite unconscious 
of and irresponsible for certain defects in himself which endanger 
his own life and the lives of others. 

Every hazard of industry is in a certain sense a responsibility of 
the employing and supervising agency. Many of the hazards appear 
to have no remedy. In view of the facts of the safety movei^ent 
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it can not be asserted positively that any risk is beyond remedy. 
Such a reduction as has occurred in accident rates in American steel 
mills would have been regarded as practically impossible by steel 
men in the country six years ago. 

Hazard of industry includes, therefore, in the present classification 
those occurrences in which unforeseeable or unavoidable factors are 
a major element. It may appear that the worker has done some 
things which he would not have done if he were better instructed 
or if he were a more perfectly acting machine. These factors ought 
not to be unduly magnified. The worker should have the benefit 
of the doubt. 

Negligence of workmen needs little comment. It appears with 
perfect clearness at times that men disobey orders, refuse to use 
safeguards provided, fail to do in a proper manner what they well 
know how to do, or take risks for the saving of a little time or labor 
which endanger themselves or others. These forms of negligence 
can be reached only by discipline, sharp, prompt, and relentless. 

The cases of unquestionable neglect on the part of the employer 
are usually well defined. There are, however, so large a number of 
instances where the question is one of legal interpretation rather 
than one of fact that conclusions must be reached with great caution. 

A total of 7,750 cases were considered, covering all disabling acci- 
dents in the plant investigated for the six years ending December 
31, 1910. After each case had been carefully studied it was 
assigned, according to the judgment of the investigator, to one of 
the classes enumerated above. The results were then tabulated 
and the per cents for each class in the entire plant were found to be 
as follows: Hazard of industry, 60 per cent; negligence of workeri 
7 per cent; negligence of fellow worker, 6 per cent; negligence of 
employer, 4 per cent; not disclosed by the record, 23 per cent. 
The percentage assigned to hazard of industry is distinctly higher 
than in other similar compilations, and this is in accord with what 
would naturally be expected in the steel industry, which is subject to 
unforeseen dangers. There may arise at any moment a combina- 
tion of circumstances which could occur only at such rare intervals 
that to foresee and provide against them beforehand is impossible. 
In considerable measure this situation has contributed to a feel- 
ing of helplessness among steel men which has been interpreted as 
indifference. It is now known that this feeling of helplessness was 
entirely unwarranted. 

While the high percentage ascribed to hazards of industry is not 
likely to be much reduced, they are not hazards without remedy. 
They simply inhere in the industry in its present stage of develop- 
ment and in the present state of our knowledge. That many of 
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them should continue to exist after proper study of the situation 
would clearly be negligence of the employer. 

The creation of the group "Not disclosed by the record" is justified 
both by the records and by the facts. Two causes give rise to records 
which fail to disclose responsibility — (1) the recording foreman does 
not or can not set down the data necessary to a conclusion; (2) it is 
impossible in the nature of the case to decide upon that point. The 
failure of the foremen may be due to oversight or to sheer inability 
to grasp and understand the facts. On the other hand, it often 
happens that the accident itself destroys the only evidence which 
could decide the question. To illustrate, a molten-metal explosion 
of great violence ensued upon the overturning of a ladle. The man 
in charge of the tilting apparatus either lost control through some 
defect or abandoned his post from needless panic. The mechanism 
was wrecked by the explosion and the man was among the fatally 
injured, so that no conclusion as to responsibility could be reached. 
This is by no means an isolated case. Repeatedly it has become 
evident that while responsibility for an accident should rest either 
on the workman or on the employer or on both, no scrutiny, how- 
ever close, could make it even reasonably certain where it lay. Law- 
suits have been instituted and prosecuted and verdicts rendered in 
which the evidence was absolutely inconclusive, and in the nature of 
the case must be. All of this gives added emphasis to the conclusion 
fast becoming universal that the effort to deal with industrial acci- 
dents on the basis of responsibility is futile and necessarily unjust. 

The different departments of the plant present some points of 
interest justifying individual statements. The per cents of accidents 
of each class in the 5 principal departments were as follows : 

Blast furnaces (1,749 cases): Hazard of industry, 69 per cent; 
negligence of worker, 6 per cent; negligence of fellow worker, 5 per 
cent; negligence of employer, 4 per cent; not disclosed, 16 per cent. 

Steel works (1,454 cases) : Hazard of industry, 69 per cent; negli- 
gence of worker, 7 per cent; negligence of fellow worker, 5 per cent; 
negligence of employer, 4 per cent; not disclosed, 15 per cent. 

Rolling mills (1,898 cases) : Hazard of industry, 52 per cent; negli- 
gence of worker, 6 per cent; negligence of fellow worker, 7 per cent; 
negligence of employer, 3 per cent; not disclosed, 32 per cent. 

Mechanical occupations (1,048 cases) : Hazard of industry, 54 per 
cent; negligence of worker, 9 per cent; negligence of fellow worker, 
7 per cent; negligence of employer, 4 per cent; not disclosed, 26 per 
cent. 

Yards (904 cases) : Hazard of industry, 59 per cent; negligence of 
worker, 5 per cent; negligence of fellow worker, 5 per cent; negli- 
gence of employer, 4 per cent; not disclosed, 27 per cent. 
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Greater hazard in blast furnaces and steel works is in conformity 
with data shown elsewhere. 

FROORSSS OF THE SAFSTY MOTEMBHT. 

In relation to the progress of the safety movement a group of 
figures are available, making possible the comparison of two periods 
of six months each in 1910 and in 1911 in the nine plants of a 
large company. The following table embodies the facts. In only 
two of the nine plants are the rates higher in the later period. In each 
of the others a distinct and often considerable decline is shown. 
These are important, since they give convincing evidence that the 
movement is successful, not only in particular plants but on a large 
scale and over a wide area. 

COMPARISON OF THE NUMBER OF DISABLING INJURIES OCCURRING IN THE TWO 
SIX-MONTH PERIODS ENDING JUNE 30, 1010, AND JUNE 30, 1011, IN PLANTS 
OPERATED BY ONE COMPANY. 



Plant No. 


Number ol30(Vday 
workers. 


Number of 
disaMing Ix^uries, 
6 months ending 

June 30— 


Rates per 1,000 300- 
day workers. 6 
months endmg 
June 30- 




1010 


1011 


1010 


1011 


1010 


1011 




6.013 
6,087 
2,048 
1,048 
1,084 
3,087 

102 
1,740 

220 


6,383 
5,388 
1,500 
1,000 
1,110 
1,254 

210 
1,178 

145 


630 
844 
246 

40 

76 
130 

13 
225 

10 


565 

502 

230 

45 

57 

50 

8 

00 

11 


01.1 

130.8 

120.1 

38.1 

70.1 

63.8 

67.7 

128.6 

82.0 


85.8 
100.0 
152.4 
45.0 
50 












30 




38 1 


8 


84 





75 






Total 


21,837 


18,186 


3,223 


1,657 


104.2 


01.1 
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CHAPTER TIL 

OBOAinZATIOir ABD DEVELOPMENT OF THE SAFETY 

DEPASTMENT. 

In a majority of the plants studied in connection with this report 
active eflForts are made for the prevention of accidents. In connection 
with these efforts distinct safety departments have in many cases 
been created. The work of the safety departments usually consists 
of three well defined divisions: (1) Organization, (2) education, and 
(3) safeguards. 

THE SAFETY ORGANIZATION. 

THE mSPECTOB. 

The safety organization has usually grown up in each plant around 
some individual, generally the safety inspector. The insurance com- 
panies have done much by their system of inspection to give direction 
to this movement. From the occasional visit of an insurance inspector 
who offered suggestion or made requirement regarding the betterment 
of dangerous conditions, it was an easy step to the appointment of 
some member of the plant force to take the responsibility. The 
influence of State inspection upon the situation has not been great. 
This has been largely due to the fact that in the area wherein the in- 
dustry has mostly developed the law has not put the inspection 
service in a position to deal intelligently and effectively with the 
difficult problems presented by this industry. 

The local safety inspectors have been derived from various sources, 
being sometimes lawyers who had served in the claims department, 
sometimes operative men from some mill department, and sometimes 
mechanical engineers. At the outset the operative men invariably 
regarded, and in many quarters still regard, the safety man with 
suspicion and even positive hostiUty. This was inevitable, since the 
creation of the safety inspector placed in a position of some authority 
a man whom the operative superintendents often regarded as an 
inferior. They felt that with his limited knowledge and experience 
of the technical side of the industry he was not entitled to criticize or 
prescribe for them. They were fully convinced that the accidents in 
their business, and particularly in their mill, were inseparable features 
of getting out an adequate tonnage. 
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THB SAFBTT COMMITTU. 

The only solution of this problem thus far offered has been the 
safety committee. While details of organization differ, this method 
of securing harmonious action is now very widely in use. Usually 
some one person wiU be maintained in the chairmanship, and by some 
system of rotation the various operative men have a term of service. 
Several things are thus secured. First, a sense of personal responsi- 
bility which leads to study of the situation and ultimately, in most 
cases, to an entire reversal of attitude. An electrical engineer, now 
a most enthusiastic and efficient chairman of the committee in the 
plant with which he is connected, was formerly in charge of the 
electrical installation of a very large new plant. In this work he was 
associated with the director of safety of the company for which the 
plant was being constructed. The men had some discussion over the 
ideas which the safety man wished incorporated in the new works. 
In the course of the discussion the engineer remarked that the idea 
of a safe steel plant held by the director of safety was "one inclosed 
in a glass case and operated from the outside." At the present time 
this engineer, after experience on the safety committee, is, if anything, 
more radical than the safety man. 

Illustrating the fact that a feeling similar to this is still held by 
more than one, especially among the older superintendents, is the 
remark directed to the writer by a certain superintendent. He said: 
"I'll tell you how to make a plant Uke this safe. Build a high wall 
around and keep the men out." Then he added, "If these chaps 
have their way, that's what it's coming to." It must not be supposed 
that this was a man who had no care for the lives and limbs of his men. 
He was noted for constant acts of personal attention to injured men 
and was regarded with an unusual degree of personal affection, but 
he had been engrossed in the problem of making his mill productive 
and held the acceptance of its dangers as a proper test of manly 
courage. The overcoming of such prejudices and the education of 
the operative man in the possibilities of safety activity is the first 
result of the safety committees. 

The chart here presented is one of a series, one for each department, 
prepared by a director of safety. These charts are kept on the table 
in the room where the superintendents meet. At the end of each 
month when the month's results are entered iip the charts are con- 
sidered in detail. This keeps each superintendent alert and informed. 
It has proved a very successful educational device. 

Another method used in a certain plant has features which make 
it desirable to present. On the basis of the results attained in 1911 
the superintendents and director of safety worked out a standard 
for 1912 which seemed the best that they could hope to reach. This 
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standard is expressed in per cent per month of the working force to 
which they attempt to reduce the accident rate. These percentages 
were determined both for four primary divisions of the plant and for 
the smaller subdivisions. 

This scheme is called a "cost contest" and is used in the superin- 
tendents' meetings to indicate from month to month the results of 
safety effort. The statement for the month of May, 1912, is shown 
in the following table exactly in the form presented by the com- 
pany. The table indicates the standard per cent of working force to 
which it is hoped to reduce the accident rate, the working force for 
the month and for the year to date, the number of accidents which 
will exactly correspond to the standard per cent, the actual accidents 
for the month and for the year to date, and in the final columns 
figures which are intended to express what is termed the "safety 
efficiency." The latter figures are obtained by dividing the " allowa- 
ble" number of accidents by the actual number which happened. It 
may properly be remarked that the standard aimed at was a very 
high one, based upon a relatively inactive year. 

COST CONTEST. 
[This statement is reproduced exactly in the form presented by the company.] 
CONTEST "A.»» For May, 1912. 



No. 



Department. 



Stand- 
ard. 



Force. 



Month. Tear, 



Allowable. 



Month. Year. 



Accident. 



Month. Year. 



Safety 
efficiency. 



Month. Year. 



No. 12 5U11 

Upper mills 

Steam 

Lower mills , 

Double storage mills. 

2 open hearth 

Bloom mills 

No.Hmill 

Bessemer , 

1 open hearth 

PoBahlngmilL 

3open hearth , 

Foundries 



1.501 

.922 

.516 

1.060 

1.248 

1.197 

.723 

1.197 

1.370 

1.291 

1.594 

1.388 

.421 



251 
718 
191 
482 
360 
211 
569 
249 
143 
128 
359 
162 



1,196 
3,455 

961 
2,324 
1,661 
1,071 
2,756 
1,160 

713 

654 
1,772 

808 
1,409 



3.77 
6.62 
.96 
6.11 
4.49 
2.52 
i.04 
3.98 
1.96 
1.65 
5.72 
2.25 
1.18 



17.96 
31.85 

4.91 
24.63 
20.60 
12.82 
19.92 
13.88 

9.77 

8.44 
28.24 
11.21 

6.93 



188.50 
66.20 



56.78 
64.14 
63.00 
101.00 
74.50 
66.33 



30.10 
45.00 
29.50 



105.59 
91.00 
81.83 
76.97 
73.37 
71.22 
^.69 
53.38 
51.42 
49.65 
44.12 
43.12 
39.63 



CONTEST "8/ 



Rolling mills 

Steelworks 

Power department . . 
Shops and foundries. 



Total. 



1.138 
1.037 



.922 



2,234 

1,290 

392 

949 



6,601 



10,593 
6,431 
1,942 
4,715 



27,288 



25.42 
13.38 
1.53 
8.53 



61.64 



120.56 

66.69 

7.67 

42.39 



251.59 



80 



146 

113 

14 



376 



72.63 
74.33 
153.00 
35.54 



64.56 



82.57 
69.02 
64.07 
51.07 



66.91 



A second result of the committee system arises from comparing 
safety results with those of neighboring mills. A member of such a 
committee has an official reason for looking into what the man in the 
next mill is doing. In doing this he is given an incentive to look 
after the condition of his own premises. The outcome is the gradual 
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diffusion among the operative force of a much better general plant 
knowledge, an appreciative understanding of the difficulties, and 
oftentimes the development of important new operative ideas. As 
an element in producing plant solidarity a general superintendent 
may well undertake safety work if there were no other motive. 

A third result of the committee work is to focus upon the safety 
problems the trained intelligence and oi^anizing power which has 
accomplished the remarkable results in production which have been 
attained in the iron and steel industry. 

Thus far in the discussion attention has been directed to plant 
organization. Before discussing the educational work of the safety 
department it is necessary to say something of interplant and inter- 
company committees. 

In 1906 the general solicitor of the United States Steel Corporation 
called together the claim agents of the various subsidiary corpora- 
tions and discussed with them the accident situation indicated by the 
reports reaching the central office. From this gathering was devel- 
oped in 1908 a general safety committee. This committee consists 
of the general solicitor as chairman, the assistant solicitor as vice 
chairman, a secretary in the New York office, and a member repre- 
senting each of several subsidiary companies. This committee 
has been an important factor in the development of the safety 
work in the corporation. It has issued bulletins describing and illus- 
trating the devices which have proved satisfactory in the various 
companies, thus making them available not only for their own plants 
but for others who may wish to use them; it from time to time sends 
inspectors who go over the plants of the different subsidiaries and 
report conditions; at intervals the members of the committee jointly 
or severally make tours of inspection. This is the most comprehen- 
sive scheme of the kind now in operation. 

Of interplant committees a good illustration is that maintained by 
the Illinois Steel Co. This company operates five plants in the vicin- 
ity of Chicago. Its committee consists of a chairman from the legal 
department, a secretary from the same department, who has immedi- 
ate charge of the personal-injury cases in which suit is brought, the 
assistant general superintendent of each plant, and the director of 
safety of each plant. This committee holds monthly meetings, when 
all accidents of a serious character are discussed, means of prevention 
suggested, and plans laid for various forms of safety work. All pro- 
posed changes in safety rules are here thoroughly discussed, the pres- 
ence of the operative men assuring that objections to a given rule or 
device from an operative standpoint will not be overlooked. The 
committee has published a volume of standard safety devices which 
has been most serviceable. This committee was among the first to 
require that all drawings for new equipment be made with a view to 
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safety. As a result of the attitude of this and other committees ma- 
chine construction has undergone a great change. Many protective 
devices are being incorporated in the design of machines now being 
manufactured. 

The owner of a small plant is likely to be unaware that the accident 
rate in his plant is as high or higher than that in a large plant. When 
an employer of 500 men has one fatality in a year he is apt to regard 
himself as making a better record than the employer of 5,000 who has 
8. Part of the reputation of the iron and steel industry for high rates 
is due to the fact that it operates in relatively large units and is 
judged by its aggregate rather than by the ratio of accidents to men 
employed, which is the real test. This situation is of importance, 
since as a result of it many small employers tend to excuse themselves 
fiom active effort along safety lines. They say of themselves ''Our 
accidents are very few," but when viewed in a proper light of rela- 
tion to numbers employed they are very many, and the need of 
safety effort is apparent quite as much as in the large concerns. The 
safety committee system can be applied to the smallest plant. Its 
fundamental meaning is the formal directing of attention to safety 
problems, and this is as possible for the man who employs a few work- 
men under his own eye as for the huge mUl with its many subdivisions. 

EDUCATIONAL WORK OF SAFETY COMMITTEES. 

The educational value of committee organization upon the super- 
vising men has already been indicated. This body has the problem 
of diffusing knowledge regarding prevention of accidents to those 
immediately in charge of the work and ultimately to the workers 
themselves. A large share of the accidents commonly ascribed to 
carelessness arises from ignorance and imperfect training. To rem- 
edy this is the great problem of the safety committee. One method 
of furnishing instruction is the publication and distribution of formal 
rules, with suitable methods for insuring that they are given definite 
attention. Since a large proportion of the workers in this industry 
do not read English, it has been necessary to issue these rules in 
various foreign tongues, ranging from five to eleven in different com- 
panies whose practice was noted in the course of the investigation. 
Merely to print these regulations and put them in the workers' hands 
has proved of little use, and some of these publications have been pre- 
pared so much from the standpoint of avoiding liability on the part 
of the company as to be of little real utility. It has been found es- 
sential in the first place to insure that foremen are familiar with the 
safety rules. The readiest means of so doing thus far suggested is 
to require each one after a reasonable time to show by examination 
that he has actually studied the rules. In a number of important 
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plants the attainment of a certain grade in this examination is rec- 
ognized by some token, usually a neat button. Gradually this sys- 
tem is being extended to the workmen and a group of men committed 
to the safety idea and informed regarding its principles is being 
built up. One of the successful companies displays constantly the 
phrase '' Safety First." In connection with this form of educational 
effort the illuminated signs shovm in the accompanying illustration 
(plate 1) are being used with good effect. 

Another effective way of reaching the ordinary workman is by an 
admonition on his pay envelope. He may be unable to read English, 
in which language these suggestions are most often printed, but 
thinking it has some relation to his pay he very promptly seeks a 
translation. One company has installed safety bulletins throughout 
its works. Upon these are placed from week to week clippings from 
the papers regarding industrial accidents. Beside these are shown 
the rules of the company applying to' similar cases and often a 
pictm^e of the device used to prevent similar occurrences. Since 
these clippuigs were in English it appeared somewhat doubtful 
whether they were reaching the men who did not read that language. 
Eepeated personal observations, however, disclosed frequent groups 
standing about these boards while an interpreter explained the sig- 
nificance of the posted matter. 

A second educational method is the extension of the committee 
system. It was first attempted by creating departmental or fore- 
men's committees. These are required to devote a certain amount 
of time each month to a searching investigation of their own depart- 
ment or of the entire plant, observing unsatisfactory conditions, 
reporting the same to the safety department, and making recom- 
mendations for their improvement. If an accident occurs within a 
department assigned to the committee it proceeds at once to inves- 
tigate all the circumstances, particularly with a view to preventing 
the recurrence. The whole attitude of such an investigation is 
different from that made under the old conditions when the investi- 
gation was primarily to locate responsibility and particularly to dis- 
close evidence of the workers' negligence. While a safety depart- 
ment may from time to time feel obliged to go into that question, it 
has been found that these foremen's committees are mainly con- 
cerned with preventive measures. 

The organization of committees of ordinary workmen may be 
classed as a third educational method. This is a very difficult 
extension of the system. The foreman has by reaching his position 
demonstrated some qualities of intelligence and leadership. For 
the rank and file there is no such ready-made test. It is still too 
soon to judge of the possibilities of these workers' committees. 
Their positive recommendations have not been of great value and 
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they are quite likely to expend themselves upon trivial details. 
Since, however, the returns in positive suggestion are the least im- 
portant results to be hoped for from the workmen's committees, they 
Isserve a careful and thorough trial. 

The detculs of one inter-plant safety organization show depart- 
lent committees of foremen and committees of workmen as branches 
f the safety committees of each plant, these plant safety committees 
being in turn branches of a central safety conmiittee. An important 
element here introduced is that the relations of the workmen's 
committees are not with their immediate superiors but with men 
higher up who constitute the plant safety committee. This relation 
does not exist in all plants where the workmen's committees are 
being tried. 

A great factor in the condition of American mills as regards acci- 
dents has been what has been termed the dehumanizing of industry. 
With the development of huge units of production the responsible 
management has been gradually removed from contact with actual 
production. There has been in many cases no common ground for 
workmen and employers. This situation is changing as the princi- 
ple of compensation forces its way into the laws and the principle of 
cooperation takes root in American practice. The significance of the 
safety movement in this connection is that if wisely and thoroughly pro- 
moted it unites the entire fabric of an industrial enterprise from top 
to bottom in the pursuit of a desirable end. It introduces a sym- 
pathetic note into relations much strained by the form which Ameri- 
can industrial development has taken. It is no more a cure-all for 
industrial antagonisms than are other suggested remedies, but its 
possibilities go beyond reducing accidents, even beyond saving 
human life. 

The subject of direct safeguarding methods here classified as the 
third division under the safety department is treated in detail in 
Chapter IV. 
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CHAPTER IV. 
DntEGT SAFEOVABDnrO METHODS. 

At present this is tl^e most interesting manifestation of the safety 
movement; though it is not of such far-reaching importance as some 
other features. Historically it is the oldest form of effort toward 
accident reduction. Individual concerns here and there have en- 
deavored to render their work places more secure. The fact that the 
best of these concerns have found it necessary to spend much thought 
and large sums of money in more recent efforts, in which they have 
really grappled with the situation, is convincing evidence of the de- 
ficiencies of the early efforts. 

Safeguarding can best be presented by following in detail the pro- 
cedure in each department. A general statement of the conditions 
involved in each case is first given, followed by a description of special 
devices and the discussion of specific rules. 

YARD DEPARTMENT. 

Throughout a steel mill the transportation problem is serious. 
Many of the plants began on a small scale in localities unsuited to 
the expansion which has taken place. A frequent result has been a 
tangle of tracks, broad and narrow gauge, with frequent overhead 
cranes of both the ordinary and the gantry type. In many cases 
the tracks of the railroad which serves the plant run in such relation 
to the mills that the avenues for the approach of workmen cross 
them. Viaducts and subways are being provided to remove the 
resulting dangers. 

Once within the yards several general precautions are of impor- 
tance. One superintendent has remarked that ^'the foundation of a 
safe plant is a clean plant." This applies especially to the yard 
where debris being out of the way of mill operations and not posi- 
tively interfering with yard routine is very apt to accumulate. 

Appropriate warning signs at danger points are of much use in the 
yards, and their display in many languages has been found desirable. 
Regarding these warning signs it may be said in general that they 
should never take the place of a positive removal of the danger. 
Their real significance is probably less in the direct prevention of 
accident than in the educational value and in presenting a constant 
emphasis upon the attitude of the management. 
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Like all railroad yards the tracks of the mill yard present the 
possibility of a man having his foot caught in the frogs. The secure 
blocking of these is a feature of good practice. In the illustration 
(pi. 2) is shown at *'A" a device known as the Ferguson guard. 
These guards are made of -jVuich plate steel, cut, bent, and securely 
fastened in place, replacing the wooden blocks formerly used. In 
the same illustration is shown at ^^C" a safety gate where the tracks 
cross. 

In the operation of switches the simplest and consequently the 
most frequent practice is to have the lever actuating the switch 
operate at right angles to the track. This exposes the switchman, 
especially in icy weather, to the danger of falling across the track as 
he operates the lever. Recent installations have the lever operated 
parallel with the track. 

The noises of a mill yard are so many and confusing that any 
signaling device which produces a sound peculiar in quality or un- 
usual in position has advantages. A bell attached to the front of a 
yard locomotive near the track furnishes an example of a device of 
this kind. The bell may be operated by hand or automatically by 
steam. 

In plate 3 is shown a turntable to the girder of which is attached 
a circular handrail. This rail revolves with the turntable and pre- 
vents men from walking into the pit at night. 

When a track passes near the corner of a building it may easily 
happen that anyone passing upon the track will do so without 
observing an approaching engine. A barrier extending from the 
comer is used to compel a position from which the track is visible. 

It is sometimes necessary to convey material by hand truck or 
wheelbarrow across a track. Amid the noises of a mill the approach 
of a train might be unheard. A suitable swinging barrier is used to 
permit passage and at the same time induce the worker to take 
notice and avoid danger. Such a device is illustrated in plate 4. 
This gate has springs which make it self-closing. 

Frequently it is desirable to prevent cars from being thrown 
beyond a given point where it is undesirable to place a permanent 
barrier. The provision of a movable bumping block affords a satis- 
factory method. Such a block is shown in the illustration (pi. 5) at 
"A." In the same illustration is shown at ''B" an exhaust pipe 
carried high enough to prevent steam from obstructing the view of 
the track. 

In other cases in which it is wished to shift the obstruction from 
place to place as circumstances may demand, the ''skidder*' is used. 
Plate 6 shows a ''skidder" with target attachment. This device 
gives the same warning as an ordinary target and also stops within 
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PLATE 2.— GUARDS IN FROG AND GUARD RAIL. 




PLATE 3.— GUARD FOR TURNTABLE PIT. 
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PLATE 4.— SELF-CLOSING SAFETY GATE. 




PLATE 5.— MOVABLE BUMPING BLOCK. 
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PLATE 6— SKIDDER, WITH TARGET ATTACHMENT. 




PLATE 7.— TARGET SIGNAL, USABLE DAY OR NIGHT. 
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PLATE 9.— CAR SHIFTER, WITH '*REX" STEEL HEEL.' 




PLATE 10.— CAR SHIFTER, WITH STEEL DISK TO PROTECT FINGERS. 
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4 feet a car moving at the rate of 6 miles an hour. For permanent 
track terminals a substantial bumping block is necessary. 

When cars are standing upon loading tracks injuries have fre- 
quently arisen from other cars being shunted into them. A signal, 
shown at "A" (pi. 7), usable day or night and readily attachable to 
the rail, affords a safeguard. At "B" is shown a *'no clearance" 
sign, and at ''C" a safety handrail. 

In mill yards it frequently happens that broad-gauge and narrow- 
gauge tracks cross. A signal (pi. 8) is used which can be easily 
shifted in such a way as to close the unused track. A red light is 
displayed at night. 

In yard operations it is often necessary to shift a single car for a 
short distance when no locomotive is available. This is accom- 
plished by "pinching" ; that is, prying under a wheel with a crowbar. 
Often this bar slips and the user falling catches his hands between 
the bar and the rail. A special form of bar is used to prevent such 
slipping and to provide protection in case it should occur. In plate 
9 is shown the large end of such a bar, with a four-cornered ''Rex'' 
steel heel inserted which bites the rail with practically no slip. When 
one comer of this steel becomes worn it is driven out and turned so 
that another corner can be used. In plate 10 is shown at ''A" a 
steel disk, 5 inches in diameter, attached to the bar in such a manner 
as to prevent injury to the fingers in case the bar slips or turns and 
the man is thrown forward. 

In many mill-yard operations dumping cars are used. When a 
rigid wrench is used in dumping these the weight of the contents may, 
when released, pull the wrench from the worker's hands and cause it 
to revolve and strike him a severe, perhaps a fatal, blow. A jointed 
wrench (pi. 11) is used which makes the operation very much safer. 
This wrench is constructed with a hinge joint. If it is pulled from a 
man's hands, it flies part way around, the joint opens, and the wrench 
falls off without striking the man. 

It is frequently necessary to carry a track upon a trestle in order to 
reach the elevated floor of an open hearth or for some other purpose. 
Not long ago these trestles were constructed with neither rail nor foot- 
walk, so that the men who now and again traversed them in the carry- 
ing out of their duties ran serious risk of falling through or being 
knocked off. Now they are generally completely planked in and are 
provided with a substantial railing, as is shown in plate 12 at "A." 
In addition to this safeguard the illustration shows other valuable 
devices about the trestle. At "B" is an expanded metal shield on 
the standpipe ladder to prevent employees from touching high tension 
electric wires; "C" is a telltale to warn trainmen of no top clearance 
at entrance to boiler house; "D" is a shield to prevent men from 
climbing .high tension poles; ''E" is a danger sign placed on all such 
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poles; and "P" is a white box arou&d guy wires to prevent men from 
being injured by coming in contact with them at night. 

Often in the northern part of the country cais run and workmen 
are employed near buildings upon which snow and ice accumulate, 
and are very likely to fall whenever slight thawing occurs. A method 
of guarding against this danger is the use of snow shields, constructed 
of |-inch pipe in several strands, placed on the edge of the roof. 

In yard work cranes of various descriptions play an important 
part. The ordinary overhead electric crane whose tracks are most 
frequently carried on the walls of a building may be brought out from 
a building on a suitable framework, or may have this supporting 
framework entirely independent of a building. These yard cranes 
very frequently carry electric magnets for the ti^ansport of pigs, 
billets, blooms, etc. This adaptation of the crane has done away with 
much of the most severe work of handling raw material and products* 

Not long ago no adequate means was provided by which cranemen 
could reach the crane cabs. One company illustrates its own progress 
in this particular by pictures of a man climbing a column, another 
ascending a vertical ladder, and a third going up a stairway and com- 
fortably carrying a basket of tools. The vertical iron ladder has been 
found to be satisfactory, especially when it stands far enough from the 
wall so that the cranemen can use the space between ladder and wall 
for his ascent. The cranemen's ladder and platform shown in plate 13 
prevent a man from climbing high enough to accidentally take hold of 
the power rails and also from being brushed off the ladder by a crane 
cab. The best plants are rapidly introducing substantial iron stair- 
ways wherever they can be used. 

Not very long ago in order to inspect or repair a crane the worker 
was obliged to get out as best he could upon the girder, and if he 
loosened any part of the machine in his repairs there was danger that 
it would fall upon those below; in fact, the breakage and fall of parts 
from- the crane was a very common occurrence. Recent advertise- 
ments of cranes show that makers now very generally provide a walk 
along one or both sides of the crane, overhung gears are disappearing, 
and provision is carefully made to prevent parts from falHng. An 
important contribution to this change has been the elaborate crane 
speci&cations of the Association of Iron and Steel Electrical Engi- 
neers. In the mills a revolution is going on by adding to the old 
cranes arrangements for the safety and comfort of the operators and 
otlxers working upon them. Plate 14 shows the provision of railed 
bridge runways to prevent cranemen from falling; also of brushes 
in front of truck wheels to warn persons holding on to the rail of the 
approach of the crane. 

The gantry crane is a bridge-like structure, the legs of the bridge 
taking the place of the walls or supporting framework. This con- 
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PLATE 13.— CRANEMAN'S LADDER AND PLATFORM. 
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PLATE 14.— RAILED CRANE BRIDGE RUNWAYS. 




PLATE 15.— GANTRY CRANE, WITH WHEEL FENDERS, GEAR GUARDS, AND RAIL CLAMPS. 
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struction brings the gears for propulsion near the ground and also 
exposes the laborers to the danger of being run over by the wheels 
upon the track. In the illustration (pi. 15) are shown fenders cov- 
ering the wheels at "A," driving gears covered at "B," a shield for 
the knuckle joint at "C" so that iHspection can be made readily, rail 
grips adjustable by hand at "D," rail clamps at "E" used in case 
of high winds, and concrete retaining wall at "F" to keep coal from 
tracks. 

For the purpose of doing miscellaneous lifting and shifting in any 
part of the yard reached by tracks the locomotive crane is employed. 
The engine of this crane is so connected by gearing that it can at the 
will of the operator cause the crane to move along the track, raise and 
lower the boom, or swing the boom around. In swinging the boiler 
and engine also revolve. (PI. 16.) All tliese cranes are subject to 
the danger of tipping when power is applied to the hoist ropes. Two 
safeguards have been adopted to remedy this difficulty: (1) Upon 
the boom where the operator can see it plainly is an indicator ("A") 
showing what loads are permissible in different positions of the boom, 
the iron plate at "B" showing the capacity of the crane with hook 
at various radii; (2) a U tube containing mercury is placed near the 
base of the boom and so adjusted that when tipping begins an 
electric contact is made and an alarm is rung. Since several deaths 
have occurred from the upsetting of these cranes these precautions are 
amply justified. At "C" is shown a structural extension to the 
frame which allows the use of an automatic coupler, operated by a 
lever at "D," by which the crane can be coupled to a car without 
danger. The triangular spaces at "E" are filled so as to prevent a 
man from being caught by revolving overhanging end of crane. 
"F" is an automatic fender. 

This machine illustrates the fact that a given danger may exist for 
a long time without any one becoming aware of it. The picture 
shows that the boiler in swinging around passes very close to the bed 
of the car, the boiler and the edge of the car thus having the relation 
to each other of the blades of a pair of scissors. Clearly anyone 
caught in this angle would suffer severe, probably fatal, injury. 

Cranes of this type had been in use for many years with no recorded 
accidents of this kind. Then, within a month, one company had 
thi-ee accidents, two severe and one fatal. The fatal case was that 
of the master mechanic of the plant who was investigating the acci- 
dent to the workmen. He had just remarked upon the apparent 
impossibility of being caught when he himself was crushed fatally. 
These two accidents and the fact that at another plant similar iajury 
had occurred led to immediate study. In these cases the crane 
was standing on the track lifting and moving material. Two devices 
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were designed which would prevent anyone from getting into 
the dangerous place. When the crane was to Jt)e moved from 
place to place, tite devices folded up snugly against the side of the 
car out of the way in passing objects alongside the track. With 
these devices installed and orders issued that in no case should the 
cranes be used without adjusting them, the safety men felt that the 
danger was cared for. Some months later a crane was ordered to 
shift from one part of the yard to another. The switchman passed 
on ahead to adjust a switch. As the operator followed he realized 
that in the new position the boom should be in the opposite direction. 
He proceeded to swing the boom. In this motion his position 
naturally became such that he could not see the switchman. Appar- 
ently the latter, as the crane came opposite him, did not notice that 
the boom was being swung and stepped on the comer of the car to 
ride, as he had done safely many times before. Immediately he was 
caught and killed. The device provided for prevention was useless, 
designed as it was for a diflFerent condition. 

The outcome of this last accident was to have the boilers of all the 
cranes so changed as to give a clearance of 14 inches between boiler 
and car bed. Such an incident emphasizes the vigilance with which 
conditions must be watched if reasonable safety is ultimately to be 
gained. 

Thus far the difficulties discussed in yard practice have been those 
common to all large industrial plants, although the conditions in the 
steel mills are, on account of the quantity and character of the 
material to be moved, more serious than elsewhere. In addition to 
these difficulties, the transport of molten and hot metal presents 
problems of its own. 

In two particulars the molten-metal cars are being much improved. 
Formerly they were coupled by the link and pin method, exposing 
the switchman to the danger of that method with the occasional 
added hazard of a splash of hot metal. The couplings are now 
almost uniformly of the Janney type of automatic coupling used by 
the railroads. These are frequently supplemented by chains which 
come into play if the coupling breaks. The second particular is an 
improved trunnion arrangement. This largely removes danger of 
tipping when rounding curves (pi. 17). The handling of these ladles 
when going to the Bessemer and open hearth will be treated in that 
connection. 

On cinder ladle cars the Janney coupling is used or a special type 
in which the pin comes up from below and is actuated by a lever, as 
shown in plate 18 at ''B." The ladles are often provided with 
reenforcing bands, shown at "A." Since serious accidents have 
occurred from the oversetting of these cars they are in some cases 
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PLATE 17.— HOT METAL LADLE AND CAR, SHOWING DOUBLE TRUNNIONS AND SAFETY CHAINS. 




PLATE 18.— AUTOMATIC COUPLER ON CINDER LADLE CAR. 
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PLATt 19. —HEAVY BOTTOM CrNDER LADLE. 
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PLATE 20.-AUTOMATI0 COUPLER ON SLAB CAfl. 
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PLATE 19.— HEAVY BOTTOM CINDER LADLE. 




PLATE 20.— AUTOMATIC COUPLER ON SLAB CAR. 
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provided with special blocking arrangements or are cast with a 
specially heavy bottom (pi. 19) which tends to keep the ladle upright. 

The various small cars used in transporting slabs (pi. 20) or for 
the transport of ingots and molds, usually called mold cars, are 
regarded by many as impossible to couple except by the ordinary 
link and pin method. The chief point made against automatic 
coupling for mold cars has been that the molten steel is liable to fall 
upon them and upon cooling effectually prevent proper action, but 
in a number of plants the form of coupling in which the pin enters 
the coupling box from below has been in successful use. In plate 21 
a mold car appears with a coupling of this kind at *'C.'^ The method 
of operating this particular coupling is such that the objection stated 
above might apply, but careful observation did not disclose any 
cases in which operation was seriously impaired. In this illustration 
is further shown at ''A" the ''dope" pit for oiling the narrow-gauge 
equipment and handrails at ''B" to prevent men from walking into 
the pit at night. 

An incidental yard danger arises in connection with what are 
called ''drops" or "skull crackers." The "skulls" of cooled metal 
which form within the ladles have to be pried out at intervals. In 
order to remelt these and save the metal they must be broken in 
pieces. Some forms of scrap also have to be broken for use. This 
is accomplished by raising an iron ball, weighing up to 3 tons or more, 
and allowing it to fall upon the material which it is desired to break. 
It will readily be seen that fragments may be projected with much 
violence from this process. When it was conducted in the open the 
workmen in attendance and those at considerable distance were 
endangered. The first step was to erect barricades, but in some 
mills the space is now entirely inclosed, as shown in plate 22. 

BOILER HOUSE AND ENGINE ROOMS. 

The mills use enormous amounts of power. Since the manufacture 
of coke and the operation of blast furnaces is a feature of so many 
plants quantities of gas are available for heating and power genera- 
tion. Until a comparatively recent period much of this gas was 
wasted, particularly in the process by which most of the coke was 
made. In fact, the great demand for coke causes the old wasteful 
methods to be continued. The presence of the gas as a source of power 
has been a factor of the large use in industry of the gas engine. This 
relatively direct application of the energy is a very great economy. 

With this development, which has lessened or removed a number 
of dangers, a new one has been introduced. This is particularly true 
where the gas from blast furnaces is used. This gas consists very 
largely of carbon monoxide, which is a dangerous poison since it has 
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no odor or other characteristic by which its presence may be detected. 
Fortunately other gases which have some warning odor are usually 
mixed with it. Still; rather frequent cases of fatal asphyxia have 
occurred both in connection with gas washers and gas-engine houses. 
Careful ventilation and strict requirement that workmen do not 
visit dangerous localities without having some one on guard are the 
only possible precautions. 

In boilers fired with gas from blast furnaces the cleaning of boiler& 
becomes particularly dangerous, since leakage from boilers stUl in 
action to those in process of cleaning may sometimes occur. The 
insidious character of the gas may be illustrated by the following: 
In a large horizontal overhead gas main flue dust accumulated from 
time to time and required removal. The plan had been to shut off 
the main from the furnace, open the manholes and other openings, 
and later, when the gas had disappeared, to send in a gang of men 
to shovel out the dust. On the occasion under consideration the 
usual precautions had been observed, the foreman had passed 
through the pipe to be sure that the condition was satisfactory, and 
the' shoveling gang of six or eight had entered. No inconvenience 
was experienced until the shoveling began. Several men were soon 
overcome, and in the effort to remove them the remainder of the 
crew became unconscious. The alarm spreading, others under the 
direction of the assistant superintendent of the plant entered the 
pipe, and finally all were removed and revived, not, however, until 
the superintendent and 10 others besides the original crew had been 
overcome and more than 30 in all had been in the pipe. Apparently 
the gas was caught in the dust, escaping when it was disturbed and 
producing the result described. Hereafter the pipe will be cleaned 
by flushing with a stream of water. This is another illustration of 
the fact that a danger may be for a long time undiscovered and then 
unexpectedly become obvious. 

In the ordinary coal-fired boiler mechanical stokers are now much 
used, affording economy of operation and relief for a very arduous 
occupation. In some of these stokers there are parts which move 
with such speed that a protective coveriag may properly be required. 

It is necessary for the water tender to inspect the water gauges 
and attend to other items about the upper parts of the boiler. Plat- 
forms convenient and well constructed are now being provided for 
ihis purpose, as shown in plate 23. In connection with the platform 
attention is called to the tpe boards, shown at "C," and to the wire 
netting, at "A," which prevents employees from being struck by the 
traveling coal-hoist crane, indicated at ''B." The glasses of the 
water gauges are apt to break when steam is first turned into them. 
A sOTeen of wire or tin may be used to protect the workers' eyes in 
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PLATE 23.— WATER TENDER'S PLATFORM. 




PLATE 24.— BOILER VALVE CLOSED AND LOCKED. 
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PLATE 27.- EXPOSED PISTON ROD. 




PLATE 28.- SHIELD OVER PISTON ROD. 



Digitized by 



Google 



OHAPTBB IV. — ^DIBECT SAFEGUABDING METHODS. 197 

such cases, or a wire may be inserted in the glass to act as a conductor 
of the sudden heat and prevent the glass from breaking and flying. 

Where several boilers are operated in a battery, it has happened 
that a repairer or cleaner within the boiler has been scalded by the 
opening of a valve, permitting steam to enter from another boiler. 
To avoid this, both inlet and outlet valves may be securely locked 
by some such device as that shown in the illustration (pi. 24). 
Since this can be unlocked and the valve set free only by the man 
who is working in the boiler, his safety is placed in his own hands. 
The numbering of the boiler and each of its valves, as shown, is an 
important precaution, since workers have been known to lock the 
valve on one boiler and then enter another. This numbering tends 
to prevent such a mistake. 

The most dangerous work about an engine is that of the oiler and 
wiper. Modem engines are so nearly automatic in their ordinary 
operations that an engiaeer runs little risk. He must be skillful and 
watchful to do the necessary thing in emergency, and his compensa- 
tion is a measure of knowledge rather than of labor. His assistant, 
the oUer, must, however, approach rapidly moving parts and con- 
stantly take some risk in the ordinary round of his duty. The illus- 
tration (pi. 25) shows an engine which as received from the makers 
required considerable climbing in dangerous nearness to the moving 
parts. The provision of convenient and adequate means of approach 
by the platform and stairway, at ''A," and the ladder, at "B," to 
reach the valves nearly removes the danger. 

In this matter, as in the design of machines, a great change is 
occurring among the manufacturers. This is partly due to neces- 
sity arising from the size of the machines, which are, on this account, 
inaccessible without special means, but largely the improvement 
comes in response to an insistent demand for safety in operation. 

A very common danger of the engine room comes from failure to 
fence flywheels. Plate 26 shows a fencing admirable, but not quite 
adequate. The fencing shown is about 4 feet high. The. best prac- 
tice now requires a height of 5 feet, or, if less, that the fencing be at 
least 18 inches from the wheel. 

In the type of engines now much used the piston rod is carried 
through the end of the cylinder in order to insure steadiness of oper- 
ation. This exposed rod, moving, as it often does, with consider- 
able rapidity, is decidedly dangerous. The illustrations (pis. 27 and 
28) show how this condition is remedied by the use of a shield. 

In the direct driving of a dynamo from either a steam or gas engine 
the huge crank and shaft present an opportunity for serious injury. 
The complete inclosure of the moving parts is the effective safeguard 
used. 
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In the repair of engines, especially of the huge blowing engines of 
the blast furnaces, it is sometimes necessary to enter the cylinders. 
A number of cases are on record where a flywheel slightly heavier on 
one side than on the other and not securely fastened has been jarred 
into motion by the work within the cylinder, causing the unfortu- 
nate worker to be crushed. A notice like the following has been used 
in a number of plants: 

NOTICE. 

All persons are positively forbidden to enter an air or steam cyl- 
inder of any engine until flywheel or crossheads have been securely 
blocked, to prevent possibility of engine turning over. See that a 
danger tag is placed on the throttle valve or any other valve the 
opening of which would admit steam to the cylinders. 

It is always possible that from any of several causes, such as acci- 
dent to the governor, an engine may be forced beyond its normal 
speed. This may cause serious injury to both men and machines. 
The engine may wreck itself and in doing so cause injury or loss of 
life. An effective preventive of such occurrence is a speed limit. In 
the type shown in plate 29 the spring band attached to and sur- 
rounding the shaft is so adjusted that at normal speed it clears the 
contact maker; but whenever speed rises above a certain limit, the 
band yields to the centrifugal force and closes the circuit. This at 
once operates an engine stop, which in turn acts upon a quick-closing 
valve, stopping the engine. 

Very often the stoppage of the source of power would avert an 
accident or render it less serious. The most readily adapted plan is 
an electrically operated engine stop. Push buttons conveniently 
located or cords hanging near the machines may be used either to 
make or break a circuit and bring either motor or engine to a stand- 
still. The engine stop, shown in plate 30, is an open-circuit arrange- 
ment, the electromagnet becoming active when the current is turned 
on. "A" shows the engine stop when the valve is open and "B'' 
when the valve is closed.* 

The closed-circuit method of accomplishing the same result has one 
very decided advantage. In this the constantly flowing electricity 
holds the throttle open. Upon breaking the flow, or even weakening 
it to any considerable degree, the throttle closes. It will be at once 
apparent that such a device is self-testing. While the current is in 
action the engine runs. With the open-circuit form there is a degree 
of risk that at the critical moment the current may not be active 
and the mechanism fail to work. 



I Since this was written this speed limit and engine stop have been combined and much Improved In 
design and operation. 
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ORE DOCKS, BRIDGES, AKD CONVEYORS. 

The scope of this report has not extended to mines and transporta- 
tion of ore. It begins with the arrival of the ore at the dock or railway 
siding. From ore boat to shore the shift is made by means of ore 
unloaders of different patterns. The dangers of these machines are 
mostly related to four situations: The operator who handles the 
electric controllers suffers an occasional bum from a flash or short 
circuit; the oiler, who climbs about the beams, may become entangled; 
the repair man or rigger has a risk; and the shoveler in the vessel's 
hold may be struck by the descending grab, which takes up tons of 
ore at a time, or falling lumps may bruise and batter him. 

Since the electrical dangers are the same everywhere, they will be 
discussed further on in a general consideration of the applications of 
the electric current. 

The illustration (pi. 31) shows the sloping hoistway by which the 
ore is carried up the harbor bank and dropped over into the bin or 
trough behind the concrete wall. A plate guard ("A") under the 
way prevents the slack cable from striking persons passing beneath 
and also the falling of material to the passage below, a railed walk 
C'B'') affords safe access of the oiler to the machinery, and a stout 
barricade ("C") secures a passing worker from falling down the bank. 

The unloaders move upon tracks parallel to the harbor bank and 
present the same dangers that have been already described in dis- 
cussing gantry cranes. The illustration (pi. 32) shows at "A" the 
cast-iron fender provided on front truck wheels. 

The ore bridge resembles both in form and operation a gigantic 
gantry crane. The trough of solid masonry, or more frequently of 
concrete, which parallels the harbor bank or the railway, has already 
been considered. When the ore arrives by rail, it is very often put 
into the receiving trough by car dumpers, which pick up a car of coal 
or ore as a cup might be lifted and pour its contents into the bin. 
More often, perhaps, the cars are provided with bottoms which open 
to discharge the contents. The material thus accumulated in a long 
and narrow mound in the receiving trough is removed by a grab 
bucket. This is lowered into the tarough, grasps some tons of ore, and 
is then lifted and carried at right angles to the trough. The load may 
be dropped either upon the stock pile or carried completely over it 
and placed in transfer cars upon the stock trestles. The dangers of 
this apparatus, somewhat augmented by its greater size, are similar to 
those pointed out for unloaders. The safeguards are the same. 
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BLAST FURNACES. 
BXLATION 07 SAnXT FBOBLEHS TO OPEBATIOK. 

It became evident very early in this study that in the blast furnaces 
a problem was presented quite different from that of any other branch 
of the industry. Safe operation involved some fundamental con- 
siderations of method not yet fully settled by furnace men. 

It was also clearly noticeable that the solution of operative prob- 
lems with reference to production would also solve the safety problem. 
The difficulties which render production uncertain also underlie the 
dangers. In other departments of the industry much can be done by 
protective devices; in the blast furnaces comparatively little. 

It is manifestly impossible in a report like this, intended to be 
descriptive and suggestive rather than technical, to give an adequate 
discussion of this sort of a problem. The attempt to present its 
salient features is justified, however, by the fact that the investigation 
has assembled much not on record elsewhere, and by the further 
fact that the viewpoint is new. The effort to increase production 
has been even more conspicuous with furnace men than with others. 
The admitted dangers of the occupation, and the apparent impos- 
siblity of lessening them materially, have also delayed study from 
the safety standpoint. 

In the study of industrial accidents the discovery has often been made 
that a problem of production had been given long and careful atten- 
tion with no satisfying result, but finally in the effort to provide safe- 
guards the desired productive result has been incidentally attained. 
The point on which success turns may become apparent only when 
the question is approached from a new direction. This will be true 
in a vast number of industrial conditions. Aside from the direct 
value in prevention of injury and safeguarding human life, the safety 
problem deserves earnest study, for out of its solution may grow 
some far-reaching and important operative gains. 

The blast-furnace man's difficulties begin with his raw material. 
As the discussion proceeds it wiU become evident why variations in the 
quality of these is a matter to which he must give earnest heed. 

THE MODEBN FtTBNACB. 

A modem furnace may be regarded as made up of three primary 
elements: (1) The blowing engines, (2) the stoves, and (3) the furnace 
proper. Historically the last of these is first, the others having been 
added in the course of development. The early stacks were very 
simple towers of masonry into which ore, limestone, and charcoal 
were dumped. 

The illustration (pi. 33) affords a view of two of these primary 
elements, the stoves on the left and the stack or furnace proper in 
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the center. Into the stacks are emptied by various means, discussed 
elsewhere, the carefully proportioned quantities of fuel (usually coke), 
the chemical flux (commonly limestone) , and the ore. 

A section of a furnace discloses three portions, a cylindrical hearth 
at the bottom, above this an inverted truncated cone called the 
bosh, and above this an upright truncated cone, the stack. The outer 
wall of these portions is heavy metal, within which is a lining of 
refractory material varying from 9 inches to 6 feet m thickness. 

The shape of the stack permits the free downward passage of the 
materials. As they reach the bosh fusion takes place, the bulk 
decreases, and the diameter is decreased accordingly. The cylin- 
drical hearth at the bottom serves as a reservoir for the molten metal 
in the intervals between its removal or tapping. 

Around the furnace, near the point where the truncated cones join, 
is a large pipe, the bustle pipe. Into this is delivered air, forced by 
the blowing engine through one of the stoves. From the bustle 
pipes extend down other smaller pipes which at the height of an ordi- 
nary man turn inward through the wall of the bosh. To these pipes, 
in whole or in part, the name tuyeres is applied. 

As thus described the furnace wiU appear to be a rather simple 
piece of apparatus, as indeed it is. The complication arises in the 
materials put in and in the behavior of the huge retort in operation. 

The thing imdertaken on this immense scale is a very delicate 
and exact chemical reaction, to which physical conditions of heat must 
be applied with the utmost precision. No one having the least 
knowledge of the difficulties encountered in the exact control of labo- 
ratory processes on a small scale and with easily manipulated instru- 
ments of precision will wonder that this combined physical and 
chemical problem on an enormous scale gives a great deal of trouble. 

In connection with plate 33 attention is called to the steel plates 
covering the bottom of the skipway at "B" to prevent material from 
falling on workmen below, and to the provision of platform, toe 
boards, and railings to protect employees at furnace top "C." At 
"A" is shown the position of the explosion valves designed to guard 
against danger from flame when the furnace ''slips" (see p. 203) and 
to prevent material from being thrown out of the furnace upon the 
employees. These valves are so arranged that the material will 
drop back into the furnace. 

BLOWING m. 

To operate a furnace, it is first "blown in," as furnace men say. 
A quantity of fuel in the hearth is ignited and allowed to bum by 
natural draft through the openings near the bottom. When the 
scaffold which has been used to uphold a portion of the fuel is con- 
sumed and falls, the introduction of material at the top begins. At 
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a time varying according to the practice of the particular superin- 
tendent the tuyeres are put in place and a blast of heated air turned 
in. As the consumption of the original fuel occurs the coke intro- 
duced at the top comes down to the level of the tuyeres. The burn- 
ing of the coke gives rise to a quantity of carbon-monoxide gas, while 
the heating of the lime expels carbon dioxide, leaving lim^ The 
carbon dioxide thus formed unites with a further quantity of carbon, 
becoming monoxide. These gases with free carbon react upon the 
iron ore, which is an oxide, robbing it of its oxygen and reducing it 
to a metalUc state. As this metallic iron descends to the level of 
the tuyeres it enters the " zone of fusion" and melts. As the melting 
proceeds a new chemical reaction occurs between the iron and the 
also fused flux. The slag resulting from the fusion of the flux and 
its chemical union with other substances, being lighter than the iron, 
floats on top of the molten mass, gradually accumulating in the hearth. 
It is drawn off through an opening, the cinder notch, at intervals 
more frequent than the tapping of the liquid iron. While these 
physical and chemical changes are going on, material is steadily 
charged from the top, keeping the level of the stock in the furnace 
constant. 

Thus summarily are indicated the steps of a process which, once 
started, should continue with no interruption for months or, it may be, 
years. 

This process had become quite standardized in apparatus and method 
and was proceed'mg in a manner which would now be considered 
absurdly slow when two factors intruded, destined to work a revolu- 
tion in nearly every particular. These factors were the introduction 
of the Mesaba ores from Minnesota and the development of a tre- 
mendous demand for iron and steel products. 

HANDLING THE BAW MATEBIALS. 

The above description makes evident that the gases generated in 
the process must pass through the overlying mass and so escape. 
With all ores hitherto used the ore consisted of granules or masses 
of some size. These when mixed carefully with the flux and fuel 
constituted a porous mass through which the gases would pass freely 
under rather moderate pressures. The ores of Europe are nearly 
all of this character, as are those of the Birmingham region and the 
imported ores of Cuba used in many eastern furnaces. The Mesaba 
ore is earthy and powders up so readily that it opposes a serious 
barrier to the passage of the blast. In the early experiments with 
this ore the natural recourse was to higher blast pressures. This 
succeeded in so far that the blast got through, but trouble went with 
it. Instead of passing through uniformly the blast was likely to force 
some special channel, perhaps seriously injuring the lining in that 
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vicinity or setting up other undesirable activities, while the burden 
outside its particular path moved downward unchanged. 

It will become clearer what the effect upon the furnace action of 
such disturbances may be if a series of events is followed. Suppose 
the impervious condition of the burden diverts the blast to one side. 
The part no longer supplied with the heated gases begins to fall in 
temperature. The lower portion, pasty and on the verge of fusion, 
congeals, and in so doing adheres to the furnace wall. This is the 
beginning of what furnace men call a "hang." Once started it may 
extend nearly or entirely from wall to wall, becoming what is called 
a scaffold. Of course the free descent of the burden is checked and 
the equilibrium of all the processes upset. It is evident that with 
the progress of combustion below such a hang or scaffold the support 
would soon be removed. To restore the action of his furnace, the 
furnace man resorts to various expedients to cause the detachment 
of the hanging portion. It may happen in mild cases in the ordinary 
course of events. When it does there occurs what is known as a 
"slip." When the support gives way the stock rushes suddenly 
downward, and this mechanical action may cause the ejection of 
material from the top of the furnace. The downward movement of 
the stock, the sudden release of the blast, and other purely physical 
activities may cause serious disturbance. This is not all, however. 
Explosive compounds are apt to be formed, as will be e^jplained 
later. The action of these explosives may be slight, a "puff," as it 
is called, driving out dust only, or it may be violent, doing damage 
to the furnace top. 

It would rarely happen that passage of the blast would be entirely 
cut off, though blast pressure might run dangerously high. If, in 
spite of efforts to dislodge it by taking off and putting on thfe blast 
and other devices known to furnace men, the hang persists, it may 
happen that all the carbon in the lower part of the furnace is con- 
sumed. If this happens and suddenly there is a break, the uncon- 
sumed oxygen of the blast coming suddenly into mixture with the 
furnace gases and into contact with incandescent coke above the 
scaffold may give rise to an explosion which will empty the entire 
furnace. It will be observed that the condition mentioned is not 
materially different from those of the dust explosions which occur in 
mines and which have occurred in flour mills. Indeed, for sudden 
and violent activity this situation is particularly favorable. Several 
such cases have been related by superintendents in which the contents 
down to the tuyeres were ejected and, of course, the top works of the 
furnace were completely wrecked. In one of these instances the 
ejected material covered the track of the adjacent railroad to a depth 
of 3 feet, delaying traffic for some hours. 
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The American furnace man who is dependent upon Mesaba ore has 
a problem of which his European compeer has no idea. This is 
important in the present discussion; since if accident rates are com- 
pared without due attention to such differences injustice may be 
done. So far as the raw ore is concerned, the furnace man can not 
refrain from the use of these earthy supplies. The Mesaba ore con- 
stitutes the most extensive and one of the richest deposits now 
known. It is accessible and easily mined. To discard it for more 
easily worked ore is plainly out of the question. In spite of difficulty 
and danger it must be used. There is no possible preliminary treat- 
ment of this ore which can be applied on a sufficiently large scale to 
modify its troublesome character. The relatively impervious ''bur- 
den" must be accepted and methods devised for operating with it. 

With ore of a condition permitting free passage of the gases it does 
not much matter about the condition of the coke and limestone used; 
the use of charcoal and anthracite as fuel is not considered, since these 
are so inconsiderable and are not used in the reduction of the earthy 
ores. For a supply of coke the furnaces are dependent upon two 
processes. In the ''beehive" oven the combustion of a portion of 
the coal and of some of the volatUe constituents cokes the remainder. 
This process is enormously wasteful and can produce good results 
only with coal of certain original qualities, such that the product 
is of proper hardness and contains suitable proportions of volatile 
residue. The demands are so great that for a given furnace to secure 
its supply always from one locality, and so of uniform quality, is 
nearly impossible. This necessity for using a varying coke, some kinds 
burning more readily than others, and of unequal density, so that 
some easily breaks into powder while some is so hard as to resist the 
desired changes, gives the furnace man constant anxiety. Coke la 
now often purchased on the basis of chemical analysis, making 
possible definite specifications, but this does not guarantee physical 
condition, often of much importance. 

The coke-producing method now having a very great extension is 
the "by-product" method. This is conducted in ovens so con- 
structed that they can be charged with crushed coal derived from 
various sources and so combined as to give an exact result. It is 
possible with these ovens to turn out a uniform product if sufficiently 
exacting care is used. By building these ovens in the vicinity of the 
furnace plants and operating them with reference to special needs 
much trouble may be avoided. How the coke combines with the 
earthy ore to give rise to difficulty may be best indicated by some 
illustrations. 

At one plant the screening apparatus by which the fine dust called 
"breeze" is removed from the coke was temporarily disabled. In 
the interval, to keep the furnaces running, coke was taken from the 
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cooling tables of the evens without screening. In a few hours the 
furnaces were hanging and slipping seriously. What happened was 
this. The coke contained much breeze. This mixing with the fine 
ore produced a still more compact mass, made more difficult the path 
of the blast; and started a cumulative series of changes producing 
trouble. 

A second illustration brings out even more clearly the sensitiveness 
of the huge chemical and physical apparatus. A group of furnaces 
had for some days been behaving badly, ejecting 6 to 10 carloads of 
flue dust each daily, when normally the amount would not exceed 
two carloads. For some time the superintendent was at a loss to 
accoimt for this behavior. Finally he discovered that the coal used 
in the ovens was being crushed to unequal degrees of fineness and 
the granules did not distribute themselves equally, the large particles 
of one quaUty accumulating in one place, while the fine material fell in 
another. The result was that some of the coke was not sufficiently 
resisting, was easily reduced to powder, and caused irregularity, as 
in the preceding case. In this also the more ready inflammability of 
a portion of the coke due to the imperfect mixture tended to shift the 
zone of fusion and institute its own series of difficulties. When the 
crushing was so changed that the pieces were uniform, the furnaces 
gradually resumed normal operation. 

Of equal, perhaps greater, importance than the condition of the 
coke is the physical condition of the limestone. If the fragments 
are too small the earthy ore and the coke breeze tend to pack in 
between them and obstruct the blast. On the other hand, if they 
are too large it may happen that the limestone descends to the lower 
levels of the furnace without being changed to lime. This change 
postponed to this point makes a demand upon heat at a critical point 
where it is needed 'for other purposes. Since the setting free of 
carbon dioxide is a process not only useless but positively disturbing, 
both by robbing other processes of needed heat and by the changes 
which it sets up, this descent of large unchanged lumps of limestone 
is highly imdesirable. More serious still is the result when there is 
much fine limestone dust in the chaise. This not only combines with 
the earthy ore in obstructing the passage of the gases, but gives rise 
to lime scaffolds extremely difficult to dislodge and producing serious 
results when the slip comes. 

The situation regarding raw materials may be summed up thus: 
The majority of American furnaces must accept a large proportion 
of troublesome earthy ore with little chance of modifying its unde- 
sirable qualities by admixtiure or by physical preparation. A tmiform 
quality of coke properly screened and free from breeze should be 
increasingly available until such time as the coal supply seriously 
lessens. The physical preparation of the limestone by crushing and 
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screening is possible and amply justifies the cost both productively 
and as a safety precaution. 

The care suggested above in the preparation of coke and limestone 
is not regarded as necessary by all furnace men; indeed, might be 
rather vigorously rejected by some as wasted effort. The ideas 
expressed have two strong points in their favor. They are thoroughly 
defensible on theoretical grounds, and they represent practice which 
has been highly successful. 

Given raw materials as carefully selected and prepared as possible 
it is ipaiportani for them to be handled so as to secure safety and 
output. Since work must be done from time to time on and about the 
apparatus at considerable heights from the ground, safe stairs, railed 
walks, and other means of approach to the working stations are well 
known devices in use. Unfortunately, however, there are a good 
many, especially of the smaller furnaces, where difficult climbing in 
the vicinity of dangerously moving parts is still necessary. In all 
recent construction ample provision has been made in this regard. 

For the moving of ore from stock pUe to bin some form of dumping 
car is commonly used. This rims upon a trestle above the bins, 
which are 20 feet or more in depth. Plate 34 shows one equipped 
with headlight, warning whistie, and air brake. Before thus 
equipping the transfer car the company now using them had several 
serious accidents to the trestle cleaners. In front of this car at "A^' 
is a passageway giving the operator access from the trestle walk to 
the car. At "B " is shown a method of guarding the openings into the 
pockets. Koimd bars are placed across the openings. Grids or 
screens of various forms have been tried for this purpose. All of these 
including the one shown, have objections, since, in winter, the ore 
frequently freezes into large lumps which will not readily pass down- 
ward into the bin. Experience seems to indicate that the main 
reliance must be on employing careful men at this work. 

When transfer trestles pass near the furnaces a dangerous opening 
may be left at the point where the skip passes upward. The ade- 
quate safeguarding of such an opening is shown in plate 35, at "A." 
In this illustration may be noted also the trestle walks at '*B" with 
handrail and toe boards; the bridge over skip way, at ''C," which 
obviates the necessity of walking on or too near the tracks at such 
points; and the planking of the trestle at ''D" to protect the roadway 
beneath. 

A radical difference in construction and method appears according 
as the stocking of furnaces is accomplished by the hand method or by 
the mechanical method. In the fiirst of these a gang of men com- 
monly called bottom fiUers take the raw materials in barrows or 
buggies from the stock bins to the hoist beside the furnace stack. 
The buggies, after being weighed, are wheeled upon the hoist and 
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PLATE 34.— STOCK TRANSFER CAR. 




PLATE 35.— TRESTLE WALKS AND GUARDS OVER SKIP HOISTS. 
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upon signal of the man in charge, the ''eager," are lifted to the top of 
the hoistway.v Structures vary, but as this type of furnace is old 
it is often the case that the platform at which the buggies arrive and 
the runway by which the top of the furnaces is reached are entirely 
imcovered and the workers there are exposed to the elements. 

The size of the top filling gang varies, six being as few as can handle 
an ordinary furnace, while under extraordinary circumstances as 
many as 30 have been on the furnace top. The top fillers, under the 
direction of a foreman, wheel the barrows across the runway from 
hoist to furnace top. There they dump the contents into the hopper 
around the circumference of the bell by which the top is closed. 
There are in operation probably a few furnaces of a still older type, 
in which the top is entirely open and from which a constant flame 
arises. These are run with very low pressure, and while the operation 
of filling has a picturesquely dangerous appearance, it is probably 
less hazardous than in the furnaces under consideration. 

The bell mentioned above is of iron, of the shape suggested by its 
name. It is so counterweighted that it closes the top of the furnace. 
When a complete circle of stock has been placed upon it, the bell is 
lowered and the stock slips from its edge into the fiunace. When 
this is done the escaping gases often take fire, and for an instant a 
flaring torch waves from the furnace top. With the most accurate 
possible fitting of the bell constant leakage of gas occurs — the deadly 
carbon monoxide. The extreme case mentioned above, when 30 men 
were on the furnace, serves to illustrate the possibilities. The bell 
had become overheated and was leaking. The wind was in such 
direction as to blow the escaping gas toward the hoist. Because of 
this and the fact that the men could stand but the briefest exposure, 
the force had been increased from 6 to 30. Men were from time to 
time being overcome and dragged away unconscious. These were 
sent down in the hoist and new men came up. Finally, one man was 
suddenly overcome as he wheeled his barrow to the bell. He fell into 
the hopper against the beU and was severely burned before he could 
be rescued. From the combined effect of the bums and the poisonous 
gas he died. In his rescue the foreman and several of his fellow 
workers became imconscious. The effort to keep the furnace 
running was abandoned. An even more striking instance of danger 
is that of a furnace where a sudden outburst of flame so badly burned 
the 12 workers on the furnace top that all were either instantly 
killed or died later. 

It must be kept in mind in this discussion that these cases of sud- 
den death are exceptional. They are presented to show clearly the 
dangers to which, at rare intervals, this occupation is subject. They 
do not in themsel-v^s prove the highly hazardous character of the 
business since they might be so infrequent and other conditions so 
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little hazardous as to render the worker in a blast furnace less in 
danger than in other forms of activity. The blast furnace has not 
only these exceptional dangers but such a proportion of ordinary 
hazard as to make its accident rate among the highest in the industry. 

The passing ot the top fillers' occupation with the introduction of 
mechanical methods must be regarded as most important from a 
safety standpoint. With the advent of Mesaba ore, greater size, and 
higher pressiures there was a period in which the hazard of this occu- 
pation became most serious. 

In view of the extreme hazards of the top filler on a furnace filled 
in that manner it becomes important to inquire into the reasons for 
continuing this form of work and what precautions are possible to 
render it less hazardous. The use of top filling is insisted upon by 
makers of foundry iron particularly, on the ground that they can 
secure better distribution of the stock in the furnace, and particularly 
that it is possible when trouble occurs to remedy the difficulty by 
changes in the distribution of the charge. This flexibility in charging 
enables them to produce a more uniform quality of iron and to avoid, 
by timely action, troubles which would become serious in a mechan- 
ically charged furnace. This claim is imdoubtedly valid in some 
degree. The demand for uniformity of product from the blast 
furnace is more insistent when it is to be used in foundries than when 
it is to be used in producing steel. It is possible in the latter case to 
correct some of the irregularities of the furnace in the later processes. 
The contention regarding uniformity of product is becoming of less 
force as mechanical methods become perfected. A proper care in the 
selection and preparation of the raw materials, the use of the best 
methods for securing even distribution of stock, and the applications 
of other methods now available render it possible to accompUsh by 
mechanical means aU that can be secured by the hand method. 
Indeed, the claim has been made that the best mechanical methods 
are even more reliable than that which involves the variations due 
to human irregularity. 

Some reduction of the dangers has been brought about by various 
modifications in structure. For example, the hoist is placed at a 
greater distance from the t6p; the top of the hoist is housed in, afford- 
ing protection from the weather; improved bells greatly lessen the 
gas leakage; the ejection of hot stock may be entirely prevented. 

In the mechanical or skip-filled type of furnace the stock is placed 
in a carrier or skip, which is then hoisted to the top and automatically 
dumped into the hopper. The stock is brought to the skip at the 
bottom of the inclined skipway and placed in position, either b}"^ 
barrows, as before described, or by various mechanical device.?. 
The most common of these is a larry car, called, when it cr.rrii:i i. 
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weighing apparatus, a scale car. All these as now used are electri- 
cally driven and dumped at the furnace directly into the skip. 

TTie difficulties of distribution which have served to keep the hand- 
filled furnaces in use for certain furnaces are the result of happenings 
all along the way. When the bottom fillers place the stock in bar- 
rows with shovels and forks they will, even if not instructed to do 
so, tend to mix the material into a more even mass. This mixture 
is rendered more perfect by special requirements of method and 
handling. The barrows are then carried to the point of emptying 
undisturbed. By care in this process the stock may be gotten upon 
the bell in a practically uniform mass. If the preliminary steps 
have been properly taken, the only chance for the sorting of the 
material is the fined step from bell into furnace. 

This sorting action, which has given rise to much trouble, should be 
briefly explained. Whenever a mass of material composed of fine 
and coarse particles slides down and drops from the edge of an 
incline the fine material tends to drop more directly from the edge, 
while the coarser particles are thrown forward to a greater distance. 
The result is a certain degree of sorting. With each repetition of 
the process the sorting becomes more pronounced. It has been 
noted that in hand filling this sorting occurs only once and that 
it is quite possible to vary the dumping upon the bell in such a way 
as completely to neutralize the difficulty. In mechanical filling the 
process is repeated at several stages: First, when the stock is drawn 
from bin into car; second, in dumping car into skip; third, when 
skip dumps into hopper; fourth, when material slides from small 
bell to large bell; and, fifth and finally, when stock drops into furnace. 
In skip-filled furnaces two beUs, one above the other, are used in 
order to prevent escape of gas. This is desirable both because the 
gas is useful elsewhere and because its escape and combustion would 
endanger the mechanism. Each of the five sortings above mentioned 
may increase the difficulty, although at times they may occur in such 
manner as more or less to neutralize each other. The matter has 
been given thus in detail in order to show the difference between the 
methods and the recurring situations sure to produce an undesirable 
condition unless corrected. 

It wiQ be readily understood that with any material lacking in 
uniformity this sorting process going on unchecked will produce in 
one part of the furnace an open portion of stock through which the 
gases will easily pass, giving it an undesirably high temperature and 
permitting the furnace lining to be eroded or channeled on that side, 
while the relatively compact mass on the other side will remain cold 
and will descend toward the hearth in this condition, upsetting all 
the proper reactions. It can not be too strongly emphasized that 
7447*'— S, Doc. 110. 62-1, vol 4 ^X4 
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this is a most delicately poised chemical and physical situation, in 
which a relatively slight disturbance may combine with other 
changes to produce ultimate results of a highly disastrous character 
both upon production and upon safety. The ideal of the furnace 
man is perfect uniformity and regularity of operation. When these 
are attained he will produce with both ecciiomy and safety. The 
ideal of his raw material would be spheres of uniform density. As 
it is impossible to secure material of this kind, he must approximate 
it as closely as possible and correct so far as he can the behavior of 
the material in its necessarily imperfect condition. 

The methods of correction have been many and can not be detailed 
here. A few illustrative cases are cited. In the first the skip is a 
cylindrical bucket with a bell bottom essentially like the furnace 
bells. This bucket is carried on the car to the bin. As the stock 
drops in the bucket it is revolved at a suitable rate, which neutralizes 
the tendency to sorting. The bucket is then carried to the foot of 
the skipway, hoisted, and dumped into the hopper through the bell 
bottom. The shape of the bucket and its positiori at this time 
minimize the sorting effect of this transfer. This method takes out 
practically three of the five sortings and much modifies the fourth. 

Another method is by revolution of the top, by which the stock is 
dumped in successive portions of the circumference and so produces 
uniformity. A third method was the result of much experiment. 
A full-sized skip car, hopper, and bells were constructed. The area 
into which the stock fell was divided into quadrants. The load was 
then dumped many times with the car in various positions, changes 
also being made in the shape of the hopper and of the bells. After 
each dump the material in each quadrant was sifted and the amounts 
of fine and coarse material determined by weighing. By prolonged 
experiment the best point for dumping and the best shape for the 
hopper and other parts were finally ascertained. The fomrth device 
noted was an arrangement within the furnace which could be so 
adjusted that the material falling from the bell could be deflected 
differently from time to time and proper distribution secured. 

The aim of this discussion is to emphasize the importance of the 
object sought to be obtained and the painstaking ingenuity expended 
upon it. These mechanical methods have now reached a point 
where it seems possible with them to attain the results possible with 
hand filling, together with important economies in operation and 
great increase in safety. 

With the problem of mechanical stocking some incidental 
safety precautions are associated. The importance of providing safe 
and adequate means of approach to the working parts has been men- 
tioned. The illustration (pi. 36) shows a skipway ("A") with steel 
plates placed underneath to prevent fall of stock on persons below, 
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PLATE 36.-SKIP WAY, WITH ATTACHED STAIRS, RAILS, AND STEEL GUARDS. 
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and with attached stairway at "B." It also shows railings and 
housings. The latter were largely introduced a few years ago to afford 
refuge against the ejected stock which fell at frequent intervals. 
Recently the valve mentioned on page 201 has been perfected, which, 
while giving the needed escape for gases, effectually prevents solid 
matter of any size from escaping. One large company has found 
that the expense of clearing up the yard in the vicinity of the fur- 
nace has been lessened nearly SI, 000 a month by the use of this 
device. 

The strain upon the furnace stack of the hoistway and its traveling 
skips is considerable. At first the added strength of the furnace was 
considered enough to withstand this strain, but it has been found 
that such strains in time contribute to irregular action, which may 
involve the necessity of providing independent supports for the 
skipways. There is a tendency to make all the parts of furnace tops 
of greater strength and to provide with more exact care against 
displacements. 

The great change in tops arose from the difficulties attending the 
early use of Mesaba ore. In the form in use prior to that time the 
top usually consisted of plates placed horizontally and not very 
securely fastened. The explosions already mentioned would disrupt 
such a top at frequent intervals. The shape of the top was changed 
and in some cases the relief valve was placed upon the dust catcher, 
the size of the down comers and the dust catcher together with the 
strength of the top being relied upon to care for the cases of explosion. 
In recent years the strength factor in furnaces has been greatly 
increased, with a marked diminution of accidents. For a time the 
increase in size and blast pressure and other features of ^'American 
practice" went beyond the strength of construction. This condition 
has now been quite generally corrected. 

It is necessary, before attempting to discuss other features of blast 
furnace practice in their relations to safety, to make some further 
statements regarding the engines and the stoves. 

THE BLOWING ENGINES. 

The blowing engines are huge air pumps, actuated by steam or gas. 
The steam blowing engine is nearly always an immense vertical 
affair, a form of construction enablii^ a lai^e number of units to be 
housed on a small area. The gas engines thus far are horizontal 
acting and require large space. The safe operation of such engines 
presents no peculiar features. Accessibility to the oiler and the 
covering of moving parts already discussed apply to these special 
engines. There is, however, one hazard pecuUar to them which is 
illustrated by the following: In the operation of a certain furnace 
it became necessary to cut down the blast. The engines were slacked 
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up; but not entirely stopped. In a manner not perfectly understood 
gas from the furnace found its way back into the air cyUnders, and an 
explosive mixture was formed which was ignited in some unaccount- 
able way, the resulting explosion completely wrecking the engine, 
killing two men and injuring others. The outcome of this disaster 
was the invention of two valves, one for the hot blast pipe and one 
for the cold blast, which remain open while pressure is on, but im- 
mediately close when it materially lessens. They can be adjusted 
to close at any desired diminution of pressure, and seem to be an 
effectual preventive of the passage of gas backward from the furnace 
to the engine. 

To understand the possible occurrence of such an explosion as that 
mentioned above, some further statements regarding the connections 
of the engines with stoves and furnace are necessary. The main 
from the engines divides into branches going to each stove. After 
traversing the stove and becoming heated the air passes into a pipe 
called the hot blast which connects with the bustle pipe on the fur- 
nace. Besides the pipes from the engines to the stoves, there is a 
pipe directly connected with the furnace called the cold blast. When 
it is desirable to lower the furnace temperature, air is taken from the 
engines through the cold blast. Under ordinary conditions the cold 
blast is closed by means of a valve. Up to the time of this explosion 
this valve had been hand operated on all fiumaces. It seems prob- 
able that at the time of the explosion it was imperfectly closed, and 
that gas made its way back through it to the blowing cylinders. It 
is difficult to understand how this could happen, since apparently the 
engines were in motion, and so a current of air should have been 
passing toward the furnace. It is also not easy to understand how, 
even if an explosive mixture were formed in the engine cylinders, it 
could be ignited. Since the apparently impossible happened in this 
case, adequate precaution is necessary, in spite of the fact that the 
exact combination of circumstances producing danger would be very 
unlikely of repetition. 

THE STOVES. 

The general appearance of the stoves is shown in plate 33. In the 
earliest form of these combustion took place around iron pipes, 
within which the circulating air was warmed. Now the nearly uni- 
versal practice is to build the interior of refractory bricks, laid in an 
open pattern, called the checkerwork. Through these the gases 
from the furnace circulate as they bum. The bricks are thus brought 
to a high temperature. This heating is taking place in three stoves, 
while through a fourth air passing from the engines is heated by the 
incandescent bricks and tiien goes to the furnace. The general 
practice in America is to have four stoves, so that each stove is 
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heating ''on gas/' to use the furnace man's term, for three hours and 
then for one hour deUvers the heat to the furnace. In their operation 
the most pronounced danger arises in connection with cleaning. 
For this purpose it is necessary to enter the stoves and numerous 
accidents are on record from suffocating gas, falling bricks, and the 
accidental turning on of burning gas while men were in the stove. 

Some German furnaces have adopted a fifth stove, which can be 
cleaned independently of the regular activity of the normal number. 
The precaution ^ possible under present conditions are these : Guarding 
against gas by very thorough ventilation of the stove before cleaning 
operations begin; operation from the top until all loose bricks have 
presumably been detached and have fallen; and the secure locking 
of gas valves so that they can not be inadvertently thrown into place. 

Of more importance than these, however, is the growing practice 
of washing the gas. As the "raw" gases com^ from the furnace top 
they are heavily laden with dust of coke, ore, and lime. For the 
removal of the coarser portion of this dust the dust catcher, shown 
at "A" in plate 37, has long been in use. The catcher is in effect a 
great enlargement of the gas pipes, called "downcomers," shown at 
"B," which convey the gas from the top of the furnace. The older 
furnaces have but a single outlet, which tends to favor the passage 
of the gases toward the side from which the "downcomer" leads. In 
present practice three or four outlets are provided at the top of the 
furnace. This increased number of outlets distributed equally about 
the furnace top contributes to the imif orm passage of gases through 
the burden. 

Upon entering the dust catcher the sudden increase in diameter 
much reduces the velocity of the moving current and at once a very 
large part of the dust falls. The bottom of the catcher is an inverted 
cone-shaped hopper. By means of a door the accumulated dust is 
at intervals discharged into cars placed beneath. Since the dust is 
red hot it presents serious dangers to those whose duty it is to handle 
it. Formerly it was dumped into the cars and then quenched with 
a stream from a hose. This was unsatisfactory, because often below 
the surface the material was still of a dangerous temperature. In 
the moving and unloading of the cars serious bums were, and still 
are, much too frequent. The sprinkling arrangement shown in 
plate 38 insures that the dust will be in a safe condition to handle. 

After passing the catcher the gas is still loaded with a fine dust. 
The gas can be used in this condition to fire boilers and in the stoves, 
but this use of partially cleaned gas entails very serious labor in 
cleaning and subjects the apparatus to an erosive action which may 
be quite destructive. Such gas can not be used in gas engines. 
The growing use of this form of prime mover, so economical in its 
production of power and so appropriate where such quantities of gas 
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axe available, has led to the extensire use of gas washers. These are 
of various patterns not necessary to describe but all acting upon the 
principle of mixing the gas with water, which grasps the solid particles. 
From the washer two streams proceed, a stream of clean gas suitable 
for any use and a stream of dust-laden water which is led into set- 
tling tanks, from which the accumulated waste is removed. 

While perhaps gas washing would not have been undertaken for 
furnace stoves and boilers, it was a simple matter when providing for 
engines to care for the entire product. The economies and advan- 
tages incident to the application of washed gas to stoves have proved 
so great that it is a fairly open question whether it would not be a 
justifiable modification on this account alone. The use of washed 
gas does away almost entirely with the troublesome and dangerous 
process of stove cleaning. Whereas with raw gas a stove must be 
cleaned at least once a month, with the washed material it is not 
necessary under three or four months. More important than this, 
however, is a very great increase in possible efficiency. This increased 
efficiency comes about in the following way: When raw gas is used 
it ia impossible to reduce the size of the opening between the checker 
bricks below a certain aperture. This is true because the smaller 
opening would clog so quickly and completely as practically to render 
the stove useless. With clean gas the opening can be reduced, giving 
a much greater exposed surface and so favoring both heating and the 
'delivery of the heart. There is also some material advantages in the 
well-known fact that small units of construction have a relatively 
greater strength than larger onas. 

For satisfactory understanding of the heating process the course 
of the gases and the air through the stoves is here more fully indicated. 
Formerly the gas was often brought to the stove by underground 
conduits, usually of brickwork. These are now replaced in good 
recent construction by overhead mains of steel lined with brick. 
The old construction was very objectionable because the gas sewers 
were rarely gas tight and when they became exceptionally leaky the 
location and repair was so difficult that it was commonly allowed to 
go by default. The result was that the porous soil about the furnace 
would become saturated with carbon monoxide, which, rising from the 
general surface, would maintain a more or less poisonous atmosphere 
continuously. This could not fail to affect unfavorably the health 
of all occupied in the vicinity. This was a serious menace to all 
blast-furnace workers, and had ^ material influence upon the accident 
rate. A superintendent of a large plant states that upon taking 
charge he was so seriously affected that he was obliged to have a new 
office erected at some (^tance from the furnaces. The unpleasant 
symptoms did not fully disappear until in the progress of reconstruc- 
tion the underground conductors were entirely replaced. 
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In this connection also may be emphasized the need of careful 
ventilation of all rooms, such as gas washer houses and gas engine 
rooms, where the furnace gas is used. It is much more deadly than 
ordinary illuminating gas and numerous instances are on record of 
fatal asphjrxia in such places. 

The development of oxygen helmets for use in mines has an im- 
portant appKcation at blast furnaces. Plate 39 gives an idea of the 
appearance of these helmets in use. A cylindrical tank containing 
compressed oxygen is carried on the back. Great care in inspection 
is necessary with this apparatus, since the parts composed of rubber 
are liable to deterioration and even with the exacting care bestowed 
by the Bureau of Mines cases have occurred of failure at the critical 
time. With the use of these helmets work can be safely done which 
would be extremely dangerous without them. Perhaps more im- 
portant than the helmets are the oxygen cylinders and pulmotors 
used for purposes of resuscitation. 

The gas upon reaching the stove passes into a vertical combustion 
chamber extending to the top of the stove. As it passes into the 
chamber suitable quantities of air are permitted to mingle with the 
gas and it bums with an intensely hot flame. At the dome-shaped 
top the current of heated gas is deflected downward and passes 
through the checker work, yielding up its heat as it goes. The 
checkers are arranged so that gases pass the length of the stove several 
times and are designated accordingly as " two-pass " stoves and ' 'three- 
pass'' stoves. The gases finally escape either to a common stack or 
by way of an individual stack for each stove. The escaping gases 
have a temperature of from 700° F. to 1,000° F., according to the con- 
dition of the stove. A newly cleaned stove will cut down the initial 
temperature of combustion of 1,500° F. or higher to the lower figure. 
With clean gas this capacity of the bricks to absorb heat remains 
fairly constant, though bricks of certain qualities become vitreous 
and lose their heat-absorbing quaKties in time. When a new stove 
is put on at the end of an hour its temperature is, of course, much 
higher than that of the stove which has just been in use. The tem- 
perature of the blast ia kept constant by admitting the proper quan- 
tity of cold air. This is gradually diminished as the hour goes on, so 
that the blast may vary as little as possible. 

One variable remains to be considered. The quantity of water in 
the atmosphere varies greatly. On a warm and humid day the 
amount is much greater than during a cold and dry day. When it is 
stated that in a day of average conditions 20 tons of water will be 
blown into and through a large furnace, some idea will be given of its 
importance. Simply as a useless and in itself somewhat disturbing 
substance this passage of moisture is to be deprecated. The varia- 
tions are, however, the source of the greatest trouble. From hour 
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to hour the changes occur with an irregularity ahnost impossible to 
follow with exactness. It is, of course, possible by varying the blast 
to correct or counteract in some measure the shifts of humidity. 
Air of uniform quality is, however, as desirable to the furnace man 
as a uniform supply of other materials. 

A method of securing this, the so-called "dry blast," is in use in a 
number of plants. It consists, essentially, of an ammonia refrigerat- 
ing system by which the moisture of the air is condensed and the air 
is delivered to the blowing engines in a uniform and comparatively 
dry condition. This assists materially in production, and by con- 
tributing to uniformity of action aids markedly in securing safe 
practice. 

MOVSMXNT OF STOCK IN FUBNAGE. 

With the stock filling the furnace stack, the engines delivering 
their proper quantity of air, and the stoves raising this to the desired 
temperature, the consideration of furnace operations proper may be 
resumed. It has already been shown how necessary to satisfactory 
operation is uniformity in chemical and physical quality and in dis- 
tribution. This is the key to both production and safety. ' First the 
stock must move down steadily. The hanging of the charge, due to 
the deflection of the blast by the unequal distribution of the stock, 
has already been described. The same result may come about in 
several other ways. The results in explosion and general disorgani- 
zation may be just the same. 

The usually thick walls of brick are subject to several forms of 
erosion. When, for example, the blast is diverted into one channel 
the extra heat softens the lining and a "hot spot" appears; that is, 
the shell of the furnace becomes heated to redness. A spray of water 
applied to the spot will often prevent any damage to the shell, but 
deep interior erosion has no remedy, and while it may choke up to 
some extent will remain throughout the life of the lining a hindrance 
and a menace. It tends constantly to reproduce and intensify the 
irregularities by which it was produced. In the use of Mesaba ore 
particularly a peculiar phenomenon has been noted. With this ore 
there is a deposition and absorption of carbon in the upper portion 
of the furnace which causes a remarkable expansion of the ore. The 
experiments indicate expansions of from two to five times. This 
tends to produce what is called "wedging." The expansion occur- 
ring more rapidly than the change in diameter of the stack causes 
pressure upon the walls and interferes with the downward move- 
ment. The deposition also tends to make the stock impervious to 
the gases at the point of occurrence. Both the tendency to hang and 
^ the gas stoppage give rise to trouble. 

In case a tuyere becomes leaky, as it may from abrasion of the 
descending stock, weakness due to the spattering of molten iron on 
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its projecting end, or an interruption of the water flow within its 
hollow walls, the portion of the furnace in the vicinity will drop in 
temperature. This will probably cause a hang of the material above 
the tuyere, the pasty material solidifying and adhering to the wall. 
When this adherent mass finally breaks away it is very likely to carry 
a portion of the brick wall with it. Thus, again, will be formed a 
pocket in the wall constantly hindering free downward movement 
and tending to start new hangs. 

All these varied and persistent sources of annoyance and danger 
are hidden from direct observation, and the exact nature of the 
trouble is often exceedingly difficult to determine. Further iQustra- 
tion of the importance of methods guarding against the causes of 
irregular stock movement might be multiplied almost indefinitely. 
The foregoing suflGLce for the present purpose of showiog how closely 
safety and satisfactory operation are bound up together. 

EXPLOSIONS. 

Before discussing conditions upon the cast house floor it is desir- 
able to add something to the statements regarding explosions. This 
is a subject upon which furnace men are by no means agreed, and 
technical authorities have not yet studied tiie matter sufficiently to 
give a satisfactory account of the phenomena. This is surprising in 
view of the wreckage which has attended the increase of explosions 
in the use of Mesaba ore and the resulting loss of life. 

The case of complete carbon consumption below a scaffold and the 
sudden union of the uncombined oxygen with carbon when the 
scaffold broke has already been detailed. One authority holds to the 
view that the sudden release of the blast would often be sufficient to 
ph)duce the result. That the force thus applied would be sufficient 
to lift the column of stock under some circumstances is undoubtedly 
true. It does not seem at all adequate to produce the furnace wreck- 
age which has gone with the other phenomena. Nothing but an 
actual explosion will fully explain some of the things which have 
occurred. The statement that such explosions as those described 
are really dust explosions is questioned by the experts of the Bureau 
of Mines, since they have not found coke dust explosive in their 
experiments. The situation developed in the furnace is one entirely 
different from that in the experimental gallery. The incandescent 
dust of the furnace is a much more explosible material than the 
relatively inert coke dust experimented upon. 

One fact of occasional importance has not been found mentioned 
anywhere — namely, that under some circumstances the ore itself is 
explosive. The experimental evidence is as follows: Several cars of 
an ore of unusual appearance reached a certain superintendent's 
yards one day. It so happened that no storage space was available, 
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and the ore was hastened directly from the cars into the furnaces. In 
a short time serious explosions began, causing considerable damage. 
In examining the ore to discover the cause of its unruly behavior, a 
quantity was dried in a pan. When it had reached a certain tem- 
perature the pan was accidentally jarred. Immediately an explo- 
sion almost like that of ignited gunpowder occurred. Several repe- 
titions of the experiment gave the same result. The explanation is 
apparently this: The ore was a limonite containing both physicaUy 
admixed water and chemically combined water. The heating drives 
off first the free water. At a certain temperature the combined 
water reaches a critical stage in which it is just ready to escape from 
combination. If, now, the heating goes on steadily, the dissociation 
may occur with no disturbance, but a sudden change may cause the 
water to leave combination immediately . It will then expand to the 
dimensions of steam with an effect truly explosive. The peculiar 
circumstances favorable to such an explosion can not be of frequent 
occurrence, but in all probability some cases which have seemed 
without explanation were due to this cause. 

More common than the explosions just mentioned are those called 
top explosions or "puffs" and gas main or dust catcher explosions. 
It has often happened that the very explosive gases generated in 
"blowing in" have mingled with the air in the upper part of the 
furnace, in the mains, or in the dust catcher, forming an explosive 
mixture which has been ignited, the resulting explosion badly dam- 
aging the structures. When the furnace is fairly under way and the 
air has been fuUy replaced by furnace gases the danger subsides. 
Whenever the blast is taken off there may be suflBcient cooling of the 
gases in the furnace top or in the receptacles to cause an indraft of 
air. If this reaches proper proportions and there is contact with the 
smallest wandering spark or a red heated brick is uncovered by the 
fall of a portion of the incrusting dust, an explosion will result. A 
huge dust catcher twisted into an almost unrecognizable mass gave 
evidence that such explosions are not always small. 

An experiment made in connection with an effort to devise means 
of safeguarding against these happenings showed conclusively that 
the mixture of air described is possible. A dust catcher was sealed 
closely, a test being made of the internal pressure. As cooling 
progressed the pressure gauge went down, until finally it was negative. 
Since perfect closure was impossible, this negative pressure did not 
become very great, the air of course gradually filtering in. The best 
safeguard thus far devised for this condition is the filling of the mains 
with some inert gas. The most readily available is steam, and by 
its proper use this class of explosions may be made almost impossible. 
When several furnaces are operated in a group it may be possible to 
couple them up in such a manner as to keep the dust catchers con- 
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stantly filled with hot gas, thus preventing the cooling and shrinkage 
by which the intake of air is brought about. In one large plant a 
combination of these methods has given much satisfaction. 

THE CAST HOUSE. 

The dangers of the cast-house floor will now be considered. The 
cast house surrounds the stack, a small portion of it extending to 
the back or skip side, while the larger portion is on the front or 
casting side. The side walls are brought down far enough to pre- 
vent storms from beating in, but do not reach the ground, since 
free ventilation is absolutely necessary. All recent furnaces are 
built at a considerable elevation above general yard level for con- 
venience in running oflF the molten iron into ladles or loading pig 
onto cars. 

Plate 40 shows a portion of a cast-house floor. At the right, 
sheltered by a screen ("A"), is a dial C'B") and a box containing an 
electric switch C'C'O- The lever ^'D'' with a rope extending 
upward can also be operated while protected by this screen; this 
lever connects with the ''snort valve," by means of which the blast 
may be taken oflf the furnace without stopping the engines. The 
importance of permitting safe operation of these means of communi- 
cation and movement will become evident a Kttle later. In the 
furnace of which this is a picture the ladle cars are run under the 
floor. The grated opening in the foreground at '*E" marks the 
point at which the iron runs into the ladle. In the background is 
the furnace stack with the bustle pipe ("F") extending around it. 

An infrequent but most serious peril of the cast-house workers 
has been the "break out." The lining of the furnace is subject, as 
has been explained, to constant wear by heat and by the movement 
of the contained materials. If this wear occurs in a suflicient degree 
below the level to which the molten iron accumulates, the hearth 
jacket may be melted through and a sudden flood of metal be poured 
out. In one of the worst disasters of this kind which came under 
notice during the investigation there was apparently an explosion 
at the same time. It so happened that a number of men not usually 
employed there were passing through the cast house at the time. 
To this fact is attributable the large death list, numbering 14, with 
others seriously injured. 

The remedy for such occurrences Ues along the lines of extreme 
care in operation, which have been discussed, and in increasing the 
factor of safety in the strength of the furnaces. One large plant 
which has recently undergone reconstruction almost completely has 
had no such occurrence for four years, whereas with former construc- 
tion no year passed without one or more. Furnaces now constructed 
have a degree of strength which the furnace man not long ago would 
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have thought wholly unreasonable. A further factor of safety in 
recent construction is much more effective water cooling of the 
hearth jacket. With these improved arrangements a dangerous 
heating of any portion of the hearth is at once reported by the higher 
temperature of the escaping water and can be corrected by an in- 
creased flow. In the older furnaces it was not uncommon for the 
iron to burrow through the bottom and form huge masses called 
"salamanders" in the underlying soil. These formations were 
usually attended with little danger, but might at any time break 
out upon the surface, and if any dampness was present a serious 
explosion would be Ukely to occur. 

Before passing to the consideration of the operative dangers of 
the cast house, brief attention should be directed to a new form of 
construction which has interesting possibilities both for safety and 
production. It has long been the plan to protect the walls of the 
bosh by means of bronze cooling plates in which water circulates. 
These are sometimes placed in the stack walls above the bosh for a 
certain distance, this being a point where from the changing direction 
of the walls erosion is particularly Uable to occur. In a few cases 
these plates have been put in place as far up as the stock line. Re- 
cently furnaces have been erected having linings of 9 to 12 inches 
for the stack instead of the usual 60 to 72 inches. The i)utside of 
these stacks is provided either with an arrangement for spraying 
water over the entire surface or is inclosed in a series of water 
jackets through which the water passes downward. The idea of the 
designers of these furnaces has been that the thin lining, with the 
possibiUty of preventing overheating at any point, would exactly 
preserve its original lines and so avoid the troubles arising from 
lining erosion. This hope has been fully realized, one furnace of 
this type showing a change in internal diameter at the bosh line of 
only one-half an inch during a run of six months. The difficulties 
arising from differential chilling remain and are perhaps more pro- 
nounced than in the older types, and new difficulties arise from the 
liability of the cooling water to find entrance to the stack. Opinion 
among those now using these new designs is rather divided, and 
until the trial has proceeded further it will be impossible to estimate 
the influence of these new features upon safety. 

In regular operation the discomforts and dangers of the cast-house 
gang center about two items, namely, tapping cinder and tapping 
iron. The "cinder notch" is at one side of the furnace, about 30° 
removed from the "iron notch," from which the metal is taken. 
The cinder notch is at a higher level, and from it the slag can be 
drawn off without disturbing the iron which lies below. The slag 
can rise nearly to th^ level of the tuyeres and must then be tapped 
off. It is very apt to fly and inflict serious bums upon the "cinder 
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PLATE 42.— MUD GUN IN POSITION FOR CLOSING 



T^gifiz%%y Google 



Digitized by 



Google 



CHAPTEB TV. — ^DIBEGT SAPEOUABDING METHODS. 221 

snapper" when he opens the notch. Guards of various forms are 
provided for this purpose. One arrangement which appears to be 
among the most satisfactory is shown in plate 41. Other forms of 
protection were noted differing somewhat in design. 

The slag thus tapped off flows down a runner either into a slag 
ladle or a granulating trough. Both in transportation and at the 
slag dump these ladles have been a serious menace. The hot glass 
which they contain flies more readily than the metal and the accumu- 
lations at the cinder bank have presented dangers from crusting over 
and later breaking through. Until very recently the slag has been 
ahnost altogether a waste product simply accumulating in huge piles 
in the vicinity of furnaces and giving constantly increasing expense 
in handling as the distance of transportation necessarily increased. 
The dangers of such dumps may be illustrated by the following: In 
this case the material was not aU slag but included some boiler-house 
wastes. These contained some unconsumed coal which finally took 
fire from the heat of the slag dumps. The fire burrowed under the 
surface and appeared from time to time in smoke wreaths and 
outbursts of flame. "Whenever this occurred the bank foreman 
caused streams of water to be directed into the openings to check 
down the fire. No danger was apprehended and both foreman 
and other workers crossed the dump as their duties might require. 
Finally a worker on night turn crossed an area which the foreman 
had not long before traversed in his regular round of inspection. The 
fire had evidently worked underneath until the crust was too weak 
to sustain a man's weight. The worker fell through and before he 
could be rescued was fatally burned. The case is not strictly com- 
parable with conditions on a cinder dump^ but is so similar as to 
illustrate what may possibly happen. 

The difl&culty of such disposal from another Tiewpoint is illus- 
trated by the experience of the company in question in endeavoring 
to remedy the dangerous condition of which this fatality made them 
aware. In efforts to subdue the fire and get rid of the dangeious 
material more than SIO^OOO had been expended without complete 
success. In a few cases where plants are near river banks excellent 
retaining walls have been made by the pouring of the hot slag. 

None of these methods were wholly satisfactory. Finally came the 
discovery of the usefulness of the cinder as material for the manu- 
facture of Portland cement. For this purpose a granulated condition 
has been found most favorable. The granulation is brought about 
by a very simple method. Behind the falling stream of slag a pipe 
is brought from which is discharged^ under suitable pressure, a stream 
of water. This both breaks the slag up into granules and cools it 
to a relatively harmless temperature. The granulating tanks are 
commonly of concrete and of such shape that they can easily be 
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emptied into cars by means of a grab bucket and hoist. Where the 
material can not be used for cement it is excellent for fills and other 
similar purposes. Thus a troublesome waste material has been con- 
verted to use and its handling robbed of its dangers. 

At longer intervals than the tapping of cinder the iron must be 
run off. From four to six casts are usually made in the 24 hours. 
When the time approaches for tapping, the keeper and his helpers 
drill out the indurated clay which fills the iron notch or tapping hole. 
In most plants six or eight men grasp the drill rod and by sheer force 
of muscle drill out the clay. Various forms of protection have been 
used to prevent the outrushing iron from flying upon the men. 
Recently some plants have adopted the plan of manipulating the 
drill by compressed air. When this is done two men suffice for the 
operation, very materially lessening the hazard of bums. Since at 
least 20 per cent of blast-furnace accidents are bums this is important. 

As the iron comes boiling out the various helpers direct the streams 
into proper channels. Near the tapping hole is a depression in the 
mnway above which is adjusted a heavy iron plate called the skimmer. 
The heavier iron plunges under this, while the lighter slag on the 
surface is turned aside into the channel which comes from the cinder 
notch. At various intervals runner gates divert the flowing metal 
into different channels. Formerly, and in many cases stUl, these 
gates are semicircular plates of iron with a short handle. The worker 
was obliged to approach the molten stream and with all possible haste 
dump the gate in the proper place. The extreme heat and the danger 
of flying metal made this a very trying operation. At present in 
all the better cast houses the gates are operated either by levers or 
by cables at a sufficient distance to much reduce the fierce heat and 
lessen the danger of bums from sparks. 

Before considering further the conditions of the cast house floor 
which call for remedial measures, two possibilities should be noticed. 
It may happen that the erosion of the lining of which mention has 
been made occurs near the iron notch. If this is the case there is 
extreme danger that a ''break out" may occur during the process of 
tapping. It is obvious that in such a case the group of six or eight 
men crowded in front of the notch will be in grave danger. Several 
such cases are included in the records gathered during the investiga- 
tion. In one case four of the group were killed and all the others were 
more or less seriously injured. It is possible to lessen this danger 
by greater strength of constmction and the water cooling of the 
hearth; and the use of the air drill above described greatly lessens 
the number exposed. 

Besides the possibility of tapping hole ''break outs," moisture in 
surprisingly minute quantities is a serious menace. To illustrate, 
during a cast a helper desiring to use a runner gate observed that 
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water had splashed upon it. To remedy this condition he proceeded 
to hold it over the stream of glowing metal. The weight is consid- 
erable, and for a moment he allowed the gate to sag so much that 
a comer touched the stream. A violent explosion at once occurred, 
scattering a considerable quantity of metal, severely burniag the 
man who was holding the gate and injuring several others. 

There are two distinct classes of molten metal explosions — (1) those 
due to moisture, and (2) those due to occluded gases. Those occur- 
ring in ingots and under other conditions where moisture can not 
have any relation and where the cause must be related to the occluded 
gases will be discussed later. The chemistry of those due primarily 
to moisture is obscure. In all probability imder the sudden applica- 
tion of intense heat there occurs both a dissociation of the elements 
of water with an increase in voliune incident to this chemical change 
and at the same time an immense expansion of each resulting gas 
due to superheating. The result is an expansive violence altogether 
beyond that ususally associated with the formation of superheated 
steam. Sijnilar explosions in foundries wiU be illustrated and dis- 
cussed at a later point. The occasional efTervescence or sparking of 
the stream of iron productive of some small bums seems to be due 
to the action of the occluded gases. 

In the handling of the iron upon the cast house floor two methods 
are pursued having some points of individual danger. The formerly 
universal method conducted the streams of metal into longitudinal 
channels, the so-called ''sows,^' from which extended the short lateral 
branches, the " pigs." With this method there had to be accommoda- 
tions imder the roof for the full quantity of a single cast. Spread out 
as this was over the floor, half being used at one time, the situation 
was one of almost intolerable heat, with constant exposure to flying 
metal from the various causes enumerated above. 

As soon as the cast was completed, the cooling by throwing on sand 
and drenching with water began. Clouds of steam filled the house, 
obscuring the vision of the men and drenching their clothing. When 
the iron was cool enough the iron breakers with heavy sledges began 
the severe labor of detaching the pigs and breaking the sows into 
similar lengths. As this progressed the carriers came on and picking 
up the yet heated and steaming metal carried it piece by piece to the 
pig yard piles or to the cars, a hot, heavy job, not particularly hazard- 
ous, except as the heavy pigs might be dropped, but the chance of 
damage from the generid conditions of work was by no means incon- 
siderable. Mechanical breaking and the handling by magnets are 
coming into use to ameUorate the condition where floor casting seems 
still desirable. 

The channels used to convey the metal may be formed in sand, 
having in that case to be renewed after each cast, or they may be of 
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permanent iron. The latter are called ^' chills " from the effect which 
they have upon the iron cast in them. Since foundries still demand 
sand cast iron the use of that more laborious and dangerous method 
continues and probably will for some time. Much the larger quan- 
tity of iron is now run off the floor into immense bucket-shaped 
receptacles called ladles, which have already been described under 
yard practice. The name is now inappropriate, but survives from 
the form of vessel originally used for hand transportation of molten 
metal in foundries. 

Two items have led to the change in usage in handling metal at 
the furnaces. First and most important has been the rapidly extend- 
ing practice of taking the still molten metal immediately to the steel- 
maldng processes, and second, the introduction of pig machines. 
The economy of "direct metal" is very obvious. It will also appear 
as the discussion proceeds that while some new hazards are intro- 
duced the general risk is considerably lessened. To make possible 
this direct transport of the metal, furnaces were further elevated so 
that the ladle cars could be brought to the edge of the floor or run 
into tunnels underneath. In the illustration (pi. 40) the grated 
opening at '*E" leads from the floor into such a tunneL It will at 
once be evident that in this case there is no widespread area of hot 
metal for possible explosions, and that the metal received into the 
ladles is confined in a way likely to prevent scattering about danger- 
ously. The heat of the cast house also is much less since only the 
surface of the runners necessary to convey the metal is exposed and 
the ladles when full are at once taken away. With the elevation of 
the cast house floor came a need not always promptly and properly 
met for railings to prevent men falling and for easy ways to escape 
in case of disaster. The screening of operating switches and levers 
has already been mentioned. In new construction these needs are 
being fully met, and in many cases the older furnaces have been 
much improved. 

After the iron has been drawn from the furnace the tapping hole 
must be closed again. This was formerly accomplished by the clay 
men throwing balls of clay into the opening, which were then tamped 
into place with a bar. The very general practice at the present time 
is to use an apparatus called a mud gun (pi. 42). day balls are 
introduced into the fimnel marked "A" and forced into the tapping 
hole by the action of a plunger actuated by steam. The apparatus 
shows several modifications conducing to safety, which are not in 
universal use. For example, a clamp '*BB '' holds the gun firmly in 
place so that it can not "kick back." At first the opening for the 
introduction of clay had no fimnel-shaped guard and several times 
in endeavoring to get the clay into the gun a hand or foot was injured. 
In earlier forms the steam connection "C," which in the illustration is of 
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metal pipe with swinging joints, was formed of rubber steam hose. 
This was liable to deteriorate and burst, scalding the workers. This 
apparatus illustrates the step b7 step development of a complete 
safeguard. 

THE Fia MACHINE. 

The final item of blast-furnace equipment calling for special mention 
is the pig machine. This is most frequently used whore the steel- 
making methods are operated intermittently and some provisions 
must be made to care for the constant output of the furnaces. The 
most successful type of this machine seems to consist of an endless 
chain upon which iron molds are mounted transversely. At one end 
of the structure these molds coming up from the underside are filled 
with iron as they pass. As the chain carries them forward the pigs 
in the molds are cooled by water sprays, or sometimes by being car- 
ried under water in a trough. At the end of the structure, as the 
molds are carried over to the other side, the pigs fall out onto a pile 
or into a car. As the molds pass backward toward the pouring end 
they are sprayed with a limewash to prevent the pigs from sticking. 

The records show three dangers in the operation of these machines: 
(1) Explosions at the pouring end. These are mainly due to mois- 
ture, and the only safeguard seems to lie in an increasing vigilance 
and in roofing over and inclosing thd operation of pouring. (2) Un- 
covered gears. (3) ''Stickers." These are pigs which fail to drop out 
at the turn. These may fall later, or may have to be pried out. In 
case a passageway exists under the apparatus, it may be roofed over 
to prevent stray stickers falling on those below; to provide for those 
which must be pried out some means of access is necessary in order 
that the operation may be conducted safely. 

The product of the furnaces is nearly always spoken of as ''pig 
metal" even when molten. "Direct metal" and "hot metal" now 
often designate the molten material taken at once to the purifying 
processes. Pig iron is a very impure substance. It is both an alloy 
and a mixture. For castings of various sorts it may be used by 
melting and pouring into mdlds. The vast majority of present uses, 
however, require that it be further purified and its composition 
determined by the exact introduction of other elements. 

PUDDLING. 

This is the oldest of the purifying processes. In fact, the old 
"bloomaries" which made iron direct from the ore depended upon 
the same principles. The apparatus consists essentially of a furnace 
having a large fire box at one end, the flames from which are reflected 
upon the pig iron placed in an adjacent chamber. As the mass 
liquifies the puddler "rabbles" it vigorously with a hoe-shaped iron. 
7447'-~S. Doc. 110, 62-1, vol i 15 
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As the impurities are burned out, the melting point rises and the 
metal solidifies in small masses. These are gathered into two or 
three "balls" by the manipulations of the puddler. When ready, 
these are removed and hammered or ''squeezed" to remove the slag. 
The hammering, or "shingling," as it is called, produces much the 
best iron. All these processes are very laborious, and only vigorous 
men can undertake the work. There is no great hazard, a minor 
bum occurring now and then and an occasional spark flying in the 
eyes. On the whole, the puddlers' occupation can not rank with the 
hazardous occupations of the industry. In the first section of the 
report will be found some account of the few changes which have 
tended to modify the severity of earlier conditions. Since the hours 
have never been very long, these conditions have not been so serious 
as in other departments. 

TH£ BESSEBIER PROCESS; 

On the successful development of the Bessemer process hung for a 
time the growth of the steel industry. By it for the first time large 
quantities of steel could be produced with a reasonable expenditure 
of time. The fundamental element of the process is the converter, 
an egg-shaped steel shell lined with refractory material. Through 
the hollow bottom the blast is blown. The converter is suspended 
on trunnions and can be tilted' in either direction; when in a hori- 
zontal or inclined position quantities of molten metal can be poured 
in from a ladle. 

A danger of this process is illustrated by the following: A small 
car with a ladle of hot metal had been drawn into place in front of 
the converter. A hook by which the ladle was tipped in order to 
pour had been attached. At this point a vessel man noticed that a 
''skull" of cooled metal had formed upon the nose of the converter. 
He signaled to have other operations suspended and proceeded to 
remove the skull by the use of a sledge. It at once became apparent 
that the car and ladle were much in the way of this operation. The 
man in charge signaled to have the car withdrawn, but forgot to 
detach the hook before mentioned. As the car moved the hook 
drew, tipped the ladle, and a stream of hot metal poured over the 
man working upon the vessel, with instantly fatal results. A simple 
locking device now makes it impossible to shift the car from the 
pouring position without first detaching the tilting hook. 

Many cases of accident are recorded from the falling of the heavy 
pieces of scrap, such as crop ends of blooms, old rails broken up, etc., 
which are put into the vessel when upright. To avoid these, two 
devices are in use. A warning bell is rung when the scrapping proc- 
ess begins, so that those below may get into places of safety, and 
chutes of improved form are provided from which the masses of 
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scrap are less likely to jump. To illustrate various devices, a desciip- 
tion of a plaat in which they are installed will best suffice. These 
devices are not all to be found in any one plant, but have been 
observed in different places. 

If the hot metal is transported directly from the furnaces, it is in 
most cases delivered to a mixer. These are bowl-shaped receptacles 
holding from 100 tons upward, adjusted so that they can be tipped 
to pour out the metal. They serve, as their name indicates, to mix 
the^ product of several furnaces, thus equalizing the quaKty and 
keeping the metal in molten condition during the delays incident to 
changing bottoms, patching the bottoms, and occasional more pro- 
tracted repairs. The mixers, being adjusted to tilt, have been in 
some danger of oversetting it the power by which they were managed 
should give out. This has been guarded against in three ways: (1) 
By counterweighting, so that on failure of power from any cause the 
reservoir returns to a -horizontal position; (2) by an electrically 
actuated dog which in case of mishap locks the mixer so that it can 
not move in either direction; (3) by a safety valve operated by the 
man in charge of the hydraulic tilting apparatus. The impelling 
cause of the invention of this safety valve was the oversetting of a 
mixer when the handle of the operating valve broke, making it 
impossible for the men in charge to reverse at the proper time. The 
mixer, of course, tilted to the full limit and poured out its entire 
contents. 

Wherever hydraulic power is used the safety valve may be appli- 
cable and is so effective a device that it deserves further description. 
A mixer is handled by means of two hydraulic cylinders placed in 
opposition to each other below the bowl-shaped reservoir which con- 
tains the metal. These are called the pouring cylinder and the right- 
ing cylinder. A valve admits water to these cylinders according to 
the position in which it is placed by the operator. Obviously danger 
arises when by leakage or failure of this valve it becomes impossible 
to prevent the passage of the water into the pouring cylinder. The 
safety valve operates as follows: From the line of pipe leading to 
the pouring cylinder a pipe is led to the sewer. It runs under the 
platform on which the operator stands. In this pipe is a valve, 
counterweighted, so that ordinarily it stands open. In this condition 
no pressure can be conveyed to the pouring cylinder. Through the 
floor just beside the station of the operator projects a rod expanded 
at the top into a foot plate. When the operator wishes to pour he 
must first depress this rod with his foot, closing the safety valve. 
If anything goes wrong with his operating valve he has only to re- 
move his foot from the foot plate, the counterweight causes the 
safety valve to open, and pressure is at once taken off from the 
pouring cylinder. Siace the valve ordinarily stands open, leakage of 
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the operating valve can not produce pressure in the pouring cylinder. 
The necessary constant use of the safety valve in connection with 
operation insures that it will be in good order, which is not always 
the case with apparatus which comes into use only in case of emer- 
gency. 

The metal is carried from mixer to converter in various ways. A 
ladle crane is most frequently used. The ladles in this case are not 
so large as those used in bringing metal from the furnaces, but t^e 
quantity is sufficient to cause serious danger to the craneman in case 
of a spiU. This may be guarded against by a gallery outside the build- 
ing to which he may escape, or perhaps better by. a special heat- 
proof chamber. The most satisfactory arrangement of this chamber 
is a metal box, asbestos lined, with automatic doors through which 
the craneman may easily pass and which will promptly close behind 
him. Some of the earlier forms of this safety chamber were imperfect 
in that they were not provided with appliances for operating the 
crane. The recent installations have a controller within the cham- 
ber and properly protected peepholes, so that the craneman, having 
secured his own safety, may so operate his crane as to save property 
and perhaps life. 

When the metal is brought to the converter by the crane or car 
the dangers concern two items particularly: (1) The method of pour- 
ing and (2) the possibility of explosion. Careful design and thorough 
and frequent inspection are the principal safeguards for pouring. 
Fortunately, explosions are rare, but when they occur loss of life is 
almost certain. The cause of these explosions is obscure. The nor- 
mally occluded gases of the molten metal sometimes produce them; iu 
other cases contact with external moisture is responsible. One of 
the most serious explosioxis disclosed during the course of this investi- 
gation apparently arose entirely from the moisture upon a large piece 
of scrap which was thrown into the converter. The only possible 
safeguard against this danger is extraordiaary care that moisture 
be kept away from the molten metal. 

Treatment in the converter being completed the metal is poured 
from the converter into ladles carried upon jib cranes as shown in 
plate 43. Little danger is connected with the operation of these 
cranes if due care is taken not to overfill the ladle. When that occurs 
the pitmen below may be seriously burned by slopping metal. The 
crane operated from the blower's platform swings around and rises to 
the level of the top of the molds which can be seen in the illustration 
at ''B'' standing upon their cars. • When in position the steel pourer 
opens the valve in the bottom of the ladle and fills the molds in suc- 
cession. The dangers of the steel pourer and his helpers arise mainly 
from a defective stopper which may fail to shut off the stream of metal 
when desired and from the chance that the crane will allow the ladle 
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PLATE 44 —INGOT MOLDS, WITH RAILING FOR PROTECTION OF UNCAPPERS. 
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PLATE 45.-WET MIXING PAN FOR GRINDING CANISTER. 
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to settle down, strike the top of the molds, and so be overset. As a 
protection against the first danger one plant has arranged two 
air hoists above the pouring platform and by one of these the stopper 
is removed when the ladle is empty. The stopper withdrawn from 
the preceding ladle is then lowered into place, provided upon inspec- 
tion it appears to be in good condition; otherwise a new stopper is 
used. This, it will be noticed, is simply providing a means for suflB^- 
ciently frequent inspection to insure safety. The life of the stopper 
is also somewhat prolonged by this method. The failure of the crane 
mechanism is provided against in the plant shown in the illustration 
by a device the location of which is indicated at "A," but the method 
of operation of which is not apparent. It consists of a catch or dog 
which falls into place whenever the crane rises to a point above the 
level of the top of the molds. The only way in which this catch can 
be released is to swing the crane laterally far enough to clear the 
molds. This effectually prevents, even if the hydraulic cylinder 
should entirely fail, the lowering of the ladle upon the molds. 

In making soft steel it is the usual custom to place an iron cover 
on top of the mold. This may after a short time be removed. 
When this is done it often happens that an explosion occurs which 
may seriously injure the uncapper. Screens of various sorts have been 
introduced for lus protection. A simple and effective device is shown 
in plate 44. It is a railing upon the edge of the platform which pre- 
vents taking off the caps until the steel is cool enough for this to be 
done without danger. 

Among accessory operations about the Bessemer plant the grinding 
of the ganister for converter bottoms has some dangers. The grinding 
apparatus consists of a horizontal revolving disk of stone upon which 
roll vertical stone wheels. Formerly the feeding and removal of the 
material was accomplished by the bottom house men with shovels. 
The arrangement shown in plate 45 makes near approach with its 
accompanying danger neeciless. A hinged portion of the station- 
ary rim at "A'' is forced in by hand wheel and screw ''B.'' **A" 
cuts into the revolving wet material which is forced out into the 
wheelbarrow. The apron plate at *'C" prevents a man from catching 
his fingers between the revolving pan and the stationary rim. 

OPEN HEARTHS. 

The reception of the metal at the mixer differs in no particular from 
that already described for the Bessemer process. Plate 46 shows 
a recently built open hearth with an outside gallery C'A") for the 
escape of the craneman in case of a spill, a covered gallery C'B") 
for loading refuse into cars protected by a roof from snow or icicles 
falling from the adjacent building, and a warning sign ("D"). 
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The metal from the mixer is conveyed to the furnaces by two 
methods. The ladle with its load of metal may be lifted by an over- 
head crane and carried along just in front of the furnaces to the de- 
sired point. This is at present the most common method. It has 
the disadvantage of severely straining the crane and the long overhead 
transit of the ladles of molten metal has many elements of danger. In 
the most recent construction the building is made wider and a hot 
metal track runs along the charging floor on the side away from the 
furnaces. The ladle is brought on a car to a point opposite the fur- 
nace which it is desired to charge. The crane then lifts the ladle and 
carries it across the width of the floor. After the molten metal has 
been poured into the furnace, the ladle is returned to its car and 
drawn from the building. Since in this case an outside gallery for 
the cranemen would be veiy difficult to provide a safety chamber 
is attached to the crane cab, shown in plate 47 at "A." 

Next to the transport of hot metal the most serious dangers of the 
charging floor are in connection with the movements of the charging 
maclxine (pi. 48). This is moved by electricity up and down the 
floor. Upon the machine is mounted a car which carries a great 
beam, at the end of which, next the furnaces, is a clamp. On a 
track in front of the furnaces stand cars loaded with boxes filled with 
scrap. Under the control of the operator the clamp at the end of the 
beam grasps one of these boxes and when the furnace door is opened 
the transverse carriage moves forward and pushes the box into the 
furnace. When the box is entirely within the furnace the operator 
pulls a lever and at once the beam revolves and the contents of the 
box are dropped into the bath of molten metal. A machine of such 
size and with so many movements has dangers in its use. The illus- 
tration shows at "A" how the gears are covered, and at "B" how 
the wheels are guarded. An automatic bell is used to give warning 
when the machine is moving from place tP place on the floor, but 
does not appear in the illustration. 

On the tapping or pit side of the open hearth the danger of falling 
from the platforms, from which the handling of the iron runners and 
other items of the process of tapping are carried on, is provided 
against by suitable railings and guards about the machinery. 

A frequent cause of injuiy is a premature breaking out of metal 
at the tapping hole. No mechanical safeguard is possible, but par- 
ticular attention to the condition just when a tap is to be made and 
requiring the man in charge to wear suitable clothing if there is any 
sign of danger has much reduced the number of severe bums. 

On the pit side the metal must be conveyed in ladles by means of 
cranes. These ladles are even larger than those used on the stocking 
side. Their strength and that of the cranes which handle them is 
therefore of the greatest importance. The illustration (pi. 49) shows 
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a test of the crane and abo a locking device ("A") by which the dan- 
ger of oversetting the ladle ("B") is greatly lessened. 

Plate 50 includes various features of the ''pit" side of an open 
hearth. This name is a survival of an earlier condition when the 
tapping and casting were done in a pit below the general ground level. 
In the illustration the view is from the pouring platform ("A")i above 
which is an escape platform C'B"), by which the craneman may 
leave his cab in case of a serious spill. The steel pourer and his 
helpers can jump from the open back of their platform. At the edge 
of the pouring platform may be seen the tops of the molds C'C") 
standing upon their car upon the pouring track. Beyond the tracks 
upon the pit floor are the backs of the furnaces with the railed plat- 
forms ("D") about the tapping holes and the runners C'E") by 
which the metal is led out into the ladles ("F")- When a ladle is 
filled; it is lifted by the crane and carried to one of the pouring plat- 
forms along the opposite wall of the building. 

A measure tending greatly to safety and comfort on the stocking 
side of the furnaces is the provision of water-cooled doors and door 
jambs upon the furnaces. It was found by experiment that at a 
distance of less than 2 feet from a wator-cooled door a thermometer 
did not register more than 105° F., while 4 feet from a door not so 
cooled there was a temperature of from 125° to 130°. 

ROLLHTG MILLS. 

In preparation for the rolling mills the ingots produced in the steel 
works are first taken to the '^stripper." This is usually a separate 
building, though sometimes the stripping is done by a crane in the 
open air. The stripping crane consists essentially of a vertical plunger 
to the lower end of which a pair of jaws is attached. These jaws, 
when lowered, grasp the ingot mold by lugs on each side of the top. 
As the mold is raised a central piston presses down upon the top of 
the ingot. This quickly loosens the mold, which is lifted oflF, leaving 
the ingot standing upon the car. The mold is carried aside and 
placed upon another car on an adjacent track. The stripped ingots, 
gray at the comers but dull red at the sides, are drawn away by a 
locomotive and taken to the soaking pits. These are gas-heated pits 
into which the ingots are lowered and in which they remain until the 
central portion has become solid and the mass is uniformly heated 
throughout. 

In the older method of handling the ingots by an ordinary over- 
head crane it was necessary to guide the mass by means of long- 
handled tongs. This was very dangerous. With the newer soaking 
pit cranes a vertical plunger with jaws at the end comes down and 
grasps the ingot, the entire operation being controlled by the crane- 
man. His work is very hot and exhausting, and commonly he is 
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spelled by having one man more than the number of cranes^ as, for 
example, four men for three cranes. 

Warning bells are used on these cranes and also on the cars by. 
which blooms and billets are carried from the reheating furnaces. 
Plate 51 shows such a warning bell C'B") upon a bloom car and a 
warning sign at a point "A" where workmen sometimes cross the 
tracks. 

The rolls themselves need guarding in various places, but particu- 
larly where the revolving ends of the rolls called "wabblers" are 
exposed (pi. 52) or where the rolls are connected to each other or to 
the motor by revolving shafts, called spindles. At '^B" is shown the 
cast-iron floor plates over the scale pit. 

The transfer tables, which both bring the metal to the rolls and 
carry it away, are commonly actuated by bevel gears. These may 
be entirely inclosed (pi. 53) and run in oil, a very satisfactory and 
economical practice, or they may be screened by plates, shown in 
plate 54 at ''B." This illustration shows also a bridge ("A") by 
which workmen may pass from one side to the other of the mill 
without danger either from the gearing or from the passing masses 
of metal. 

The hotbed upon which the finished rail or other product was 
placed while cooling was formerly a place of many accidents. With 
the adoption of better mechanical means of moving the material on 
the beds and of crossing ways for passage from side to side (pi. 55) 
the dangers have been greatly lessened. 

WIR£ MILLS. 

The process of wire drawing appears from the records to have one 
serious danger peculiar to itself. The rods produced in the rolling 
mills are placed upon large spools or reels from which the rod is 
carried through the drawing block and thence to another reel which 
revolves, drawing the rod through the block. This process is repeated 
until the size of wire desired is reached. It frequently happens that 
in passing to the block the moving wire becomes tangled, and in this 
tangle the operator is caught and drawn toward the block. Unless 
the machine can be stopped the workman is likely to be seriously 
injured, the loss of a hand or a foot being often recorded. To guard 
against this possibility an automatic stop (pi. 56) has been introduced. 
The tangling occurs just when the coils of wire leave the reel. One 
of such size that it would pass through the ring at the upper end of 
the lever ("A") would not be dangerous. Those of larger size pull 
the lever forward and stop the machine. This has proved to be an 
effective safeguard. 



Digitized by 



Google 



Senate Document No. 110, 62-1. Vol. 4. 




PLATE 51.— BLOOM DELIVERY CAR, WITH DANGER SIGN AND WARNING BELL. 
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PLATE 52.— SHIELDS OVER ROLL WABBLERS. 
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PLATE 53 —TRANSFER TABLE, WITH SHIELD FOR GEARS. 




PLATE 54. BRIDGE OVER TRANSFER TABLES. 
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PLATE 55.— WALK OVER HOT BED. 




PLATE 56.— AUTOMATIC STOP FOR WIRE BLOCK. 
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PLATE 57.— EMERY WHEEL, WITH SHIELD AND EYE SCREEN. 




PLATE 58.— EMERY WHEEL, WITH SAFETY COLLAR. 
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PLATE 59.— CIRCULAR SAW, WITH GUIDE PLATE AND GUARD. 




PLATE 60.— WOODEN SHIELD OVER REVOLVING KNIFE. 
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SHOPS. 

Shops of various kinds, such as carpenter shops, machine shops, 
etc., are maintained in every large steel plant. Some notable ad- 
vances in safeguarding have been worked out in 'this connection. 
They are not, however, distinctly steel works problems and will not 
accordingly be so fully treated as has been the case in the character- 
istic departments. 

The grinding of tools is common to all these shops and presents 
two serious dangers. First, the flying particles of steel and emery 
thrown oflF in the process may strike the eye and cause serious dam- 
age. A method of safeguarding from this danger is shown in plate 
57. A glass plate ("A") is fastened to the hood of the wheel. With 
a little care it does not interfere with the vision of the workman. In 
several shops where this device is in use eye injuries in grinding have 
entirely disappeared. The second danger is from the bursting of the 
wheel. Some of the grinding wheels are of considerable size and are 
run at high speed. For the smaller wheels a strong hood C'D") is 
constructed, inclosing the wheel except at the point where the grind- 
ing is done. Owing to the direction in which the pieces tend to fly 
when the wheel bursts such a hood if sufficiently well constructed is 
a perfect protection. Also, at '^B'' is shown a shield about the belt 
and pulley. For larger wheels is would be difficult to construct a hood 
of sufficient strength, and such a hood would also interfere with 
many of the uses to which it is desired to put the wheel. In such 
cases a special form of wheel with a safety collar (pi. 58) is used. By 
having a series of collars of different sizes the wheel may be shifted to 
other uses as it becomes worn down. In the case of the broken 
emery wheel shown in plate 58 it is altogether probable that one man 
would have lost his life and others would have been injured had the 
safety collar not been used. 

In the carpenter shops the hazards are chiefly related to unguarded 
saws of various descriptions and to planers. Many forms of guard 
have been devised for these machines. Those illustrated have origi- 
nated in shops connected with steel mills, and so are properly pre- 
sented here. Plate 59 shows a guard C^G'O over a circular saw. 
At "A" is a sliding guide plate on which, at ''F," is a small tongue. 
This may be forced out by means of the lever ''E," so as to catch over 
the end of the wood being sawed when the latter is too near the saw 
to handle with the fingers. By this guide plate the wood may be 
pushed forward without danger. 

In plate 60 is shown a sliding wooden shield ("A") over a cylin- 
drical revolving knife. This shield is counterweighted, so that the 
portion of knife not used is covered automatically. At ''B" is a foot 
lever by which the operator may adjust the shield when the board 
to be planed is so large as to require the use of both hands. For 
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small work the shield may be adjusted by the handle at ^'C/' A 
brass shoe to reduce friction is shown at "D/' 

The dangerous machines in shops are lathes, drills, planers, etc. 
The two illustrations of lathes (pis. 61 and 62), showing the condi- 
tion in which the machine was received from the makers and the 
guards afterwards applied, indicate what the dangers are and how 
they have been lessened. In this connection it is pertinent to note 
a fact brought out in Chapter II, page 119, where it is shown that in a 
plant where thorough safeguarding along these lines was undertaken 
the accident rate in the mechanical department dropped from 388 
in 1905 to 114 in 1910. Plate 63 shows a metal planer operated by 
a moving deck sliding on the bed. The powerful arm above carries 
the tool and can be adjusted to suit the necessities of the operation. 
The movements are not very rapid, but when the openings in 
the bed, closed in the planer illustrated by perforated plates at 
"A," were uncovered it occurred in a number of instances that a 
workman reaching into the space for some article was severely 
bruised or lost an arm. In one case a foreman was standing on the 
moving platform watching the progress of the work. The tool caught 
on some harder portion of the piece being machined and the jar was 
sufficient to cause the man to take a step. His leg went down into 
the open space and was taken off. 

In all shops where power is used the prevalent method of trans- 
mission has been by shafts and belts. These present dangers which 
are provided against by guards extending up sufficiently high to 
afford security. More serious, however, than direct danger from the 
belt is that of unexpected starting of the machine. So pronounced is 
this danger that all laws regarding safeguarding of machinery con- 
tain provisions for proper belt shifters. Several new devices in this 
direction have originated in steel-mill shops. 

The really effective method of removing these dangers in a majority 
of cases is the substitution of direct electrical drive for shaft and belt 
drive. The perfect and simple control possible by this method and 
the absence of many moving parts which are otherwise necessary 
eliminate many dangers. 

ELECTRICAL APPLIANCES. 

It has already been noted that the use of electrical current for 
power purposes at once removes a considerable number of dangers 
and makes comparatively easy the elimination of others. It must 
not be forgotten that this useful agent also introduces dangers of its 
own which must be provided against. ^ 

The distribution of electrical power with economy involves the use 
of currents of high potential. The lines carrying such currents and 
the stations where it is transformed iato usable intensities should, as 
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PLATE 61.— LATHE, WITH GEARS EXPOSED. 
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PLATE 62.— LATHE, WITH GEARS COVERED. 
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PLATE 64— WARNING SIGN FOR HIGH TENSION ELECTRICAL CURRENTS. 
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fax as possible, be made inaccessible to those not employed in coimec- 
tion with their management. In addition to this, an easily under- 
stood warning sign, like the one illustrated in plate 64, has been used 
with good effect. The word upon this sign is understood at once by 
employees of different nationalities, and is therefore particularly 
suitable in the steel mills. 

Some form of switch for turning power on and off is universal where 
electrical power is used. There are two dangers: (1) A minor danger 
that a fuse will bum out and that the flash will bum the hand moving 
the switch, and (2) a very serious danger that the ciurent will be put 
in action while some workman is in a position to be injured either by 
the current or by the motion of the machinery resulting from turning 
it on. The first of these can be removed by placing the fuse at a 
distance from the switch or by using those of the inclosed type. Both 
of these methods are frequently inconvenient. The illustration (pi. 
65) shows a method of lessening both dangers. The fuses are covered 
by a fiber box which can be easily shifted when the fuses neefl renewal, 
and at other times perfectly protects the hand operating the switch. 
The second danger is guarded against by the locking arrangement 
shown. Each workman who may have occasion to work at any point 
where the closing of the switch would affect him is provided with a 
padlock. In the plant from which the illustration was drawn a 
danger tag is attached to each lock. In other plants a chain of some, 
length is attached, making the lock usable for valves, railway switches, 
and other things of similar character. It will be noticed from the 
illustration that several locks can be attached to the switch. This 
makes it possible for several workmen who may be engaged at different 
points to secure individual safety. Since the lock bears the name of 
the man to whom it belongs, any neglect in removing the lock upon 
completing the work is at once traceable to the responsible party. 
This use of locks as safeguards against the accidents due to unexpected 
and improper starting of machinery is of very wide application. 

OPERATION OF CRANES. 

In connection with the discussion of the departments there has 
been frequent occasion to refer to the use of cranes as a source of 
danger. This is so pervasive and serious that it is desirable in con- 
cluding this chapter to give these devices some further consideration. 
Four types of crane are used in steel mills: (1) The overhead crane 
running on tracks supported by the walls of the mills and serving any 
point on the floor over which they run; (2) the jib crane, useful in 
lifting and moving objects for a short distance, such as the ladles in 
the Bessemer; (3) the gantry crane, used in restricted areas of the 
yards, which is supported by structures moving on tracks at each side 
of the area carrying a bridge between them; (4) the locomotive crane, 
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which can move and act wherever a railway track runs in the yard. 
The desirable features of construction by which these useful mechan- 
ical devices may be rendered safer have been sufficiently discussed. 

The operation of cranes calls for some further attention. The 
chains^ hooks, and wire loops so far used are essentially primitive. 
They serve their purpose and have been allowed to continue without 
the rigorous revision which has greatly modified other appliances. 
The hook has been used ever since man first lifted weights from the 
ground. Scarcely until the safety movement began was a serious 
attempt made to improve it. The specialized forms of hooks shown 
in the accompanying plates are all very recent. They indicate what 
can be done in the direction of improving this simple implement. 
The first illustration (pi. 66) shows a two-chain sling with special 
clamp hooks used in carrying plates. In plate 67 is shown a clamp 
for handling plates in a vertical position. The jaws "A" of this damp 
are compound levers pivoted to the movable frame "B" and the fixed 
yoke "C.'i The weight of the plate operates to close the jaws and 
tighten the grip. Plate 68 shows a safety chain hook for pipe mill 
cranes. The handle "A" enables the operator to manipulate the 
hook without placing his fingers where they will be crushed between 
the hook and loop or link into which it engages. This handle is forged 
from the solid and not brazed on, as the heat necessary for brazing 
would lessen the strength of the hook. At "B" is a hump which 
prevents the hook from engaging any object as it rises. In plate 69 
is shown a safety hook for the use of buckets, tubs, and other devices 
for hoisting in a limited space. The latch "C" is operated by the 
handle "D." When the latch is closed it is impossible for the load 
to become disengaged and fall. 

The study of any plant at the present time will show that the most 
various methods are in use. The signals are not uniform. A man 
changed from one gang to another may find that a signal having one 
meaning to him in the first gang has a different one in the second. 
Before he learns the difference he may be hurt. Little attention is 
given to systematic training in this matter of moving materials by 
cranes. The operation appears so simple that the newest men are 
often put at work here, with a resulting harvest of accidents. 

A system of inspection has already been begun to insure that flaws 
in the chains or broken strands in the cables do not add to the dangers 
of what must be at best a hazardous occupation. 
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SPECIAL FORMS OF HOOKS USED WITH CRANES. 




PLATE 66.— CLAMP HOOKS FOR CARRYING PLATES. 





PLATE 67.-CLAMP FOR HANDLING 
PLATES IN VERTICAL POSITION. 



PLATE 68.-HOOK WITH SOLID FORGED HANDLE. 




PLATE 69.— SAFETY HOOKS. 



Digitized by 



Google 



CHAPTER V 



ACCIDENT RELIEF AND COMPENSATION SYSTEMS. 



237 



Digitized by 



Google 



Digitized by 



Google 



CHAPTER V. 

ACCIDEVT BEUEF AVD COMPEVSATIOV STSTE1D3. 

The methods used in industrial plants in dealing with the results 
of accidents include (1) arrangements for meeting liability through 
a claims department, (2) caring for the injured through a surgical 
department and its associated emergency provisions; and (3) dealing 
with problems of relief and compensation through benefit societies 
and relief plans. 

CLAIMS DEPARTMBBT. 

Whereyer, in the study of plants, a safety oiganization was found 
in operation it was discovered to be a more or less direct outgrowth 
of a claims department. With small plants as a rule this responsi- 
bility was usually shifted to an insurance company. A very con- 
siderable number of companies, both large and small, still adhere to 
this plan. It has the serious disadvantage of the intrusion of a third 
party between the employer and his employees and of widening by 
a veiy considerable degree the breach which changing industrial 
methods had already made between the two classes. Appreciation 
of this fact and economies in the administration have led the larger 
oiganizations to assume the burden of dealing directly with their 
cases of personal injiuy. One of the immediate results of this as- 
sumption of direct control has been necessarily to bring the company 
and its workpeople into more immediate contact. This contact, it 
it were unaccompanied by any other changes, is sure to modify pro- 
foundly the relations between the two parties. Whether the modifi- 
cation is for good or evil is dependent upon the character of those 
coming into contact and the motives witJi which they approach the 
problems. It can not be doubted, however, that the more intimate 
knowledge each of the other growing up under such a system pro- 
motes harmony and mutual understanding. 

From the outset of its development a claims department has 
been almost invariably a fighting organization. The laws operative 
until a veiy recent period throughout the industrial States dealt 
with questions arising from industrial accidents on the basis of 
liability. These laws had come into existence in connection with a 
simpler condition when owners of industrial enterprises, acting as 
their own superintendents, were in more direct relations with their 
men. When^ in the process of expansion and differentiation, the 
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owner was necessarily removed from this immediate contact his 
natural tendency would be to protect himself against the demands 
of an injured workman by every defense available. Equally, on 
the other hand, would a workman, having no longer any ready 
means of bringing to the personal attention of his employer his 
condition and needs, be impelled to press every possible advantage 
arising out of the real or supposable negligence of the employer. 
This situation in itself necessarily gave rise to sharp antagonisms. 
Unfortunately its acrimony was greatly intensified by the oppor- 
tunity afforded for the intrusion of members of the legal profession, 
who found in it a means of livelihood. The difficulties besetting the 
workman in his effort to secure justice were such that abuses were 
sure to arise. A workman would in very few cases be possessed of 
resources adequate to meet the costs of prosecuting his claim. This 
made inevitable, indeed almost necessary, the practice of taking 
such cases upon a "contingent fee." Both the lawyer and the 
workman took such great risks in the effort to prosecute the claim 
that the claim itself was necessarily exaggerated beyond reason, and 
the proportion of it claimed by the legal representative was very 
large. So few of these cases could be successfully prosecuted that 
the only possible method was to secure the largest returns from each 
good case. 

The laws bearing upon this subject are now undergoing a revolu- 
tionary change. At least a part of that revolution had its beginning 
in the. experience of men who have operated the claim departments 
of some of the great industrial organizations. Two ideas had already 
modified the practice of these departments before the legal changes 
which are now in progress were initiated. The first of these ideas 
was that of accident prevention. From this has grown the modern 
safety organization. The second idea was that the care of the 
injured man might to advantage be assumed by his employer. From 
this idea the hospital service and the compensation plans take their 
rise. 

It is not the intention to suggest that these internal motives were 
the only or even the main springs of action. The purpose in com- 
ment upon them is to draw attention to the fact that within indus- 
trial organizations conditions were shaping themselves in a way 
favorable to more enlightened methods with regard to industrial 
accidents at the same time that the great consuming and controlling 
public outside was being educated in the direction of wiser and more 
humane legal provisions. 

Casual observation will give the impression that ideas now coming 
into dominance in the iron and steel industry have arisen very 
recently and are to be credited to the influence of p^ticular con- 
ditions. A close study will disclose a long period of sporadic experi- 
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ment and preparation for the present situation on the part of men 
entirely unknown in the recent active movement. These obscure 
experimental efforts in accident prevention can not fairly be ignored 
in undertaking to secure an adequate view of the situation. The 
present organization and methods of the safety movement had their 
beginnings far back in a period when to all appearance the industry 
was in a state of absolute indifference to problems of this kind. 
That many men saw more or less imperfectly the possibilities of such 
effort and tried under extremely difficult and discouraging circum- 
stances to realize their ideals, should be clearly recognized. 

Two things contributed to make this early work unsuccessful. 
First, the efforts were so closely associated with the fighting methods 
of a legal oiganization that they were supposed necessarily to be a 
part of it and were regarded with the same antagonism that was 
engendered in connection with the prosecution and defense of damage 
suits. In the second place, the motives of the effort were immedi- 
ately open to suspicion. The prevention of accidents appeared to 
be undertaken simply because it was less expensive than litigation. 
Under such circumstances the worker could hardly have any other 
feeling than that his personal suffering and the distress of his depend- 
ents was a matter of heartless indifference. The development of the 
claims department into anything better than a fighting organization 
would have been hopeless if it had at all times to be operated by 
those who looked no farther than simple pecuniary advantage. 
Fortunately, in a number of these claim departments men of sym- 
pathy and breadth of view came into control, and under their guid- 
ance the departments began to develop into real safety oiganizations. 

SURGICAL AND EBIERGENC7 DEPARTMENT. 

In nearly every case studied in connection with this investigation 
the first step toward a modem safety system has been in line of the 
improvement of the surgical care of the injured. No industry has 
greater need of the highest skill of the surgeon and medical man than 
has the iron and steel industry. The facts presented in the preced- 
ing chapters show most impressively that the industry is highly 
hazardous. Many of the dangers to be found in other industries are 
present, while superadded to them are the peculiar dangers of explo- 
sive gas, molten metal, and red hot bars. The present study of the 
fatalities and the general accidents of the industry shows that these 
special dangers are a more serious menace to the life and limb of steel 
workers than are the dangers which the industry has in common with 
other establishments. The response of the industry to this situation, 
while rapidly improving, has not always and everywhere been all 
that the conditions fairly demand. 
7447^-^8. Doc. 110, 62-1, vol 4 19 
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Appendix H presents a detailed statement for each establishment 
reporting in regard to the provisions for the immediate care of the 
injured and for hospital service. The establishments included in 
tl^ appendix number 530, a considerably larger number than that 
covered by the general investigation. For 481 of these the number 
of employees was reported, and an analysis of these establishments 
discloses that 160, employing 69^558 men (27.6 per cent of the total 
employees) provide first-aid appliances. The commonest form of 
these appliances is the so-called Red Cross box, containing bandages, 
antiseptics, and other requisites for first-aid treatment. Emeigency 
hospitals or rooms at the plant are found in 110 establishments, 
employing 134,273 men (63.2 per cent). No provision of this kind 
exists in 207 plants employing 46,925 men (18.6 per cent). Four 
plants, employing 1,515 men (0.6 per cent), did not report upon this 
point. It will be noticed that the larger establishments employing 
somewhat more than half of the men involved provide emeigency 
h6spitals or emergency rooms. Some of the large plants are included 
among those who rely upon the first-aid appliances. It is the small 
plants, employing on an average slightly over 200 men each, which 
have no provision in the way of supplies and appliances at the plant. 
The operations carried on in these small plants are veiy often of the 
least hazardous character, and so the absence of such provisions is 
less serious, but there are also among them a considerable number of 
blast furnaces, small isolated plants, whose hazard is not much, if at 
all, below that of the larger places. The lack of adequate provision 
in these cases is a serious matter. 

The use of the first-aid appliances and rooms above mentioned is 
accomplished in the 481 plants as follows: 208 plants, with 112,635 
employees (44.6 per cent) rely upon a watchman, chemist, or some 
other employee to care for minor injuries; in 194 plants, with 50,100 
men (19.9 per cent), a local physician is called for all injuries suffi- 
ciently serious to require attention; 43 plants, with 83,694 men (33.2 
per cent), have a suigeon or a trained nurse in constant attendance 
at the works; and in 36 plants, with 5,842 men (2.3 per cent), the 
method of attendance was not reported. 

The treatment of minor injuries is a matter of considerable impoiv 
tance. It would appear that the introduction of first-aid appliances 
whose application ia in the hands of fellow employees has been a 
decided improvement over the situation where no such provision was 
made. It makes possible prompt care in some cases, which if left 
until the arrival of a local physician might prove very serious. It 
also assures some treatment of minor injuries which would otherwise 
very probably receive no attention. The attempt to use this method 
in a large plant, however, has not been foimd so successful. In one 
plant, employing about 8,000 men, for example, these first-aid boxes 



Digitized by 



Google 



GHAP. y. — ^AOOIDBKT BELIEF AND COMPENSATION SYSTEMS. 243 

have been very liberally distributed throughout the works. They 
are in charge of workmen who have other duties occupying them 
regularly. When called upon for the admimstration of first aid they 
must leave their ordinary occupation, which in some cases entails some 
loss upon them, and they must also do what the circumstances permit 
toward the degree of cleanliness necessary in applying such provision. 
A workman under such circumstances is unable to attain "sui^cal 
cleanliness." At the time of studying this plant the dangers of this 
lack of cleanliness had become so evident that special and careful 
investigation was made in the works and at the hospital. It was 
found that the proportion of cases of infection becoming serious and 
so requiring hospital treatment was very high. The hospital had an 
admirable record in reference to cases serious enough to be sent 
immediately to the hospital and there properly cared for, but from 
the emergency cases treated as above described a very great number 
of infected cases were constantly being received. 

Only 11 plants operate their own hospitals. Three of* these are 
reported as serving 16,559 men. These plants were so located that 
the provision of a special hospital was almost absolutely necessary 
for satisfactory care. Public hospitals are used by 408 plants, em- 
ploying 217,135 men. Seventy plants, with 10,^79 men, reported 
that they had no regular hospital arrangements. This does not mean 
that these plants would not arrange hospital accommodations for 
injured employees, but are of such small size, and injuries are rela- 
tively so infrequent, that it has not been thought necessary to make 
arrangements except upon the occurrence of an accident. 

The accessibility of the hospitals in use by the industry is indicated 
by the following figures: For 13,357 men the hospital is reported 
within or at the gate of the works, and may be reached either by 
stretcher or plant ambulance; 29,961 men are reported distant less 
than one-half mile, 91,103 one-half mile to 1 mile, 65,953 above 1 
mile up to 5 miles, 31,162 above 5 miles up to 10 miles, and 8,393 
above 10 miles. The greatest reported distance was 75 miles. 

The cost of surgical attention is reported to be paid by the com- 
pany for 178,677 men (73.6 per cent of those reporting on this sub- 
ject); by the company in part and the hospital to which the com- 
pany makes contribution in part for 21,870 men (9 per cent); en- 
tirely by an insurance company for 22,690 men (9.3 per cent); 
entirely by the injured for 19,601 men (8^1 per cent). Complete 
reports from small plants would considerably increase the number 
which do not pay hospital charges. Since, however, the number of 
men (223,237) whose expense for hospital attention is partially or 
wholly met either directly by the company or indirectly through 
insurance or hospitals is 91.9 per cent of all reported employees, the 
omission of the smaller plants can not be greatly significant.. 
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It is appropriate at this point to discuss one or two incidental 
features of the hospital administration. First, it has been urged that 
the hospital is utilized by the claims department to bring improper 
pressure to bear upon the injured man looking to the settlement of 
damage claims. In the case of one company, which operates two 
hospitals for its own men, the chief sui^eon, who has been for many 
years in chaise of these hospitals, has from the beginning made it a 
rule that absolutely no discussion of a possible claim should be per- 
mitted while the patient was under his charge. This rule would cover 
not only the representatives of the company but outside legal advisers. 
Careful inquiry failed to disclose any cases in which the surgeon's rule 
on this point had not been rigidly applied. In the case of two other 
large companies there was some evidence that representatives of the 
company had at times approached patients before they were dis- 
charged, but there did not appear to be evidence that there was effort 
in these cases to take an unfair advantage. Where public hospitals 
are in usefj inquiries directed to this point did not elicit evidence con- 
cerning such in^proper use except possibly for some cases occurring 
so long ago that it was entirely impossible to find the interested parties. 
The conclusion of the investigation must be that the abuse of the 
hospital along the lines suggested is very rare and in very few cases of 
serious significance. 

The second point is that the public hospitals to which the injured 
workers are being sent are imperfectly manned and equipped and 
that they have undertaken to care for the industrial injuries at so low 
a rate that those suflFerihg from them are neglected. Careful personal 
inspection and inquiry developed that unsatisfactory attendance and 
equipment was exceedingly rare. Only one of the hospitals visited 
treating considerable numbers of industrial accidents could fairly be 
criticized on either of these grounds. Most of the hospitals in ques- 
tion are established either by municipalities or private benevolence, 
or in connection with religious organizations, and are, as a rule, admi- 
rably managed. The question of neglect resulting from inadequate 
payment for care is a more diflSicult one. It seems probable that in 
some cases of inadequate hospital force there is some justification for 
complaint in this direction. The responsibility for it must rest upon 
the establishments which undertake to furnish this care with unrea- 
sonable economy. 

The material provision in the way of appliances, rooms, and hos- 
pitals used by the iron and steel industry has undergone a revolution 
since 1907. This development is still proceeding with accelerated 
rapidity and is tending to bring along with it a very widespread and 
thoroughgoing renovation of general sanitary conditions. 

The administration of these means of care lags somewhat. Trained * 
people for their operation are not always readily available. Unfor- 
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tunately, also, there is some tendency to take such satisfaction in 
appliances which look well that the proper application of them fails 
of due attention. The need for expert administration may be illus- 
trated by the following case: A large company operating a number of 
plants determined to unify and improve its hospital service. A chief 
surgeon was employed and given authority to carry out his ideas. 
He discovered during the first year of his administration that, while 
previously the disabling accidents giving rise to a day or more of 
absence from work had been fairly cared for, there was an immense 
number of nondisabling cases requiring attention as a preventive 
measure. The majority of these cases had no serious results, but 
from them had constantly arisen cases of infection involving possible 
loss of a hand or arm, prolonged illness, or even death. In that first 
year the emergency treatments were nearly double those of the pre- 
ceding year. Infection largely disappeared, and a measurable increase 
in the efficiency of the workers due to this prompt attention was 
observed. 

In the discussion of accidents in a large plant the importance to 
the manufacturer of adequate care for nondisabling injury is brought 
out more in detail.^ Before passing from the discussion of this sub- 
ject a statement showing what may be attained in the way of pro- 
vision for immediate care is desirable. The illustration (pi. 70) shows 
the sort of emergency room which is now available for something like 
50 per cent of those engaged in the industry. It is in some particu- 
lars more elaborate than has been found necessary for a small plant. 
It has been found advisable to assign a definite room in every case 
where the plant employs above 500 men, and to place an attendant 
in charge whose other duties do not necessarily render him unfit for 
the giving of aid and who is not made to suffer loss if he takes the 
necessary time to attend to his injured fellow worker. Where the 
number of men rises above 1,000, the provision of such a room has 
been found necessary, with the attendance of trained nurses con- 
stantly on duty. In plants of still larger dimensions the best results 
are attained by the use of a central emergency hospital, with emer- 
gency stations distributed at convenient locations throughout the 
works. While the provision of a plant ambulance or of stretchers 
makes it possible satisfactorily to handle the more serious cases at 
the central emergency station, the multitude of minor cases which 
require immediate but not prolonged attention can not be cared for 
at a central station without considerable loss. The question of a 
single central station or such a station with several branches is a local 
one. The important point is to secure prompt and adequate atten- 
tion for every bodily injury. 

t See Cbapter II, pp. U6 and 117. 
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Further light is thrown upon the distribution of the cost of various 
forms of relief in case of accident by the data presented in the accom- 
panying table; showing for 84 establishments from which reports 
were obtained oh the subject their custom with regard to the collec- 
tion of medical fees. These establishments employed 131,962 work- 
men. It has been the custom in mining districts to deduct from 
each payment made to the worker a certain amount for the purpose 
of providing medical attention in case of need. In iron and steel 
plants more or less closely connected with mining it has become to 
a considerable extent the custom to make these deductions. The 
workman is guaranteed on account of this payment necessary atten- 
tion in cases of accident, and sometimes of illness, either his own or 
that of members of his family. The table shows that this practice is 
not at all common except in the Southern district, where were found 
over 40 per cent of all the men reported as paying such fees. This 
is probably due to the fact that many of the southern plants are 
small isolated plants, usually blast furnaces, and are associated closely 
with mining operations. 

PAYMENT OF MEDICAL FEES IN ESTABLISHMENTS FOR WHICH REPORTS WERE 
SECURED IN SPEaFIED DISTRICTS. 





ported. 


Number of workmen in es- 
tablishments reported. 


Districts. 


In which 
fees are 
paid. 


In which 
fees are 
not paid. 


Total. 


Paying 
fees. 


^^n: 


Total. 


Eastern 




8 
30 
18 

9 


8 
83 
20 
23 




18,862 
58,261 
33,429 
2,466 


18,862 
64,962 
37,881 
10,257 


Pittsburgh 


3 
2 
14 


6,701 
4,452 
7,791 


Great Lakes..... 


Southern 




Total 


19 


65 


84 


18,944 


113,018 


131,962 





The system is one liable to serious abuses. The medical attention 
may be farmed out to a practitioner who, having other interests and 
not receiving a very generous return for his work, is neglectful of 
the patients coming from the iron works. The temptation is also 
very considerable to make the fee which is retained by the company 
a source of profit. 

UABIUTT mSTJBAKCB. 

A second method of providing against the expense incident to 
industrial accident is that of carrying liability insurance. The 
smaller plants in the iron and steel industry very generally carry 
such insurance. The obligations of the liability companies under 
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these contracts are so varied that they can not be stated summarily. 
As a rule they involve the payment of the cost of the first treatment 
necessary in case of accidents and always include an obligation to 
defend suits brought against the insured company and the payment 
of judgments against the company up to the amount of the policy. 
In a few instances companies carry a policy which calls for stated 
weekly payments to the injured workman during his period of dis- 
ability. 

BEmSFIT ASSOCIATIOKS. 

A third method of provision is the organization of benefit associa- 
tions. The following table indicates the extent to which such asso- 
ciations have been used in the portion of the iron and steel industry 
from which information is available: 

PAYMENT OF DUES TO DISABLEMENT AND BENEFICIAL FUNDS IN ESTABLISHMENTS 
FOR WHICH REPORTS WERE SECURED IN SPECTFIED DISTRICTS. 





Number of establishments. 


Number of workmen. 


Districts. 


Having 

pay- 

ments. 


Not hav- 
ing pay- 
ments. 


TotaL 


Making 
pay- 
ments. 


Not mak- 
ing pay- 
ments. 


TotaL 


Eastern 


8 
8 
3 
8 




8 
33 
20 
23 


18,882 
25,055 
4,223 
2,972 


'*'39,'9d7' 

83,658 

7,285 


18,883 
64,082 
87,881 


Pittsburgh 


25 

17 
15 


Great Lakes 


Southern 


10,257 




Total 


27 


67 


84 


51,112 


80,850 


131, 062 





All the establishments included in the table have some form of as- 
sociation, and it is known that many others not specifically included 
in this report have similar organizations. In the Southern district 
the method takes more commonly the form of disablement funds, 
which are retained out of the wages of the employees by the compan- 
ies, and are administered by them in the same manner as the funds 
arising from the medical fees. Where these associations have been 
most thoroughly developed, they take the form of mutual insurance 
companies. The workmen who are members of the society pay into 
its treasury regular dues, and the. operating company often luakes 
stated or extraordinary contributions and guarantees the payment 
of the benefits provided by the constitution. 

Since these societies have been of very considerable importance in 
a number of large companies, it is desirable to present the facts with 
regard to their organization and operations with considerable detail. 
In Appendix I the constitution of an association is presented in 
full. The association under consideration provides weekly benefits 
in case of sickness and accident, a death benefit to the dependents in 
certain cases, and to those members who pay a special assessment 
guarantees a pension after a certain age and certain period of service. 
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Nominally membership in this association is voluntary with the 
employees; but it is so well understood that every employee is ex- 
pected to join the association that very few fail to do so. The com- 
pany is, by the constitution, made the treasurer of the association; it 
supplies office room and necessary clerical service, makes annual 
contribution to the treasury of *'$1 for each member of the associa- 
tion entitled to benefits during the whole year," and guarantees the 
payment of the benefits provided. In consideration of these items 
furnished by the company each applicant for membership is required 
to execute a release to the company ''of all action for damages result- 
ing from accident to him while he is a member of this association.'' 
The company has the right to cancel its agreement by giving six 
months' notice, and such cancellation of the agreement dissolves the 
association. Upon such dissolution the company may apply any 
money which may remain in the treasury to certain charitable pur- 
poses specified in the constitution. 

The membership is divided into three classes — a general class who 
are able to pass a medical examination prescribed by the board of 
directors; a restricted class, including those who have some physical 
defect or are above 55 years of age; and a special class who by the 
payment of an extra fee become entitled to the payment of an extra 
benefit. The general class is divided on the basis of age into two 
divisions, those not over 45 years of age and those over 45, the 
monthly dues of division 1 being 90 cents and of division 2, $1.15. 
The benefits in the general class are $5 per week for disability result- 
ing from accident or sickness, $100 burial fee in case of death, and a 
specified amount for the loss of different bodily members, running up 
to $1,000 in case of total blindness or in case of death by accident. 
The restricted class has the same weekly benefit as the general class; 
but the other benefits are one-half those furnished to members of the 
general class, and their monthly fee is 50 cents instead of 90. 

The association operates its own hospital. When members of the 
association are admitted to the hospital, if they have no persons 
dependent upon them, the weekly benefits provided for are turned 
over to the hospital. The constitution provides that a member shall 
not be entitled to disabiUty or death benefits from accidents due to 
intoxication or willful negligence on his part. The directors are, 
however, empowered in cases where a claim for death benefit has been 
rejected on any of the above grounds to allow a sum not exceeding 
$100 for funeral expenses. The annual reports of the association 
indicate that such an allowance is almost invariably made. 

The following table presents the changes in membership which 
have occurred in this association during the period of six years, from 
1906 to 1910: 
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MEMBERSHIP IN A BENEFICIAL ASSOCIATION FOR 6 YEARS, 1906 TO 1910. 



Membership. 


1906 


1906 


1907 


1908 


1909 


1910 


MAfnYyvrs, JaniiAry 1 


11,631 
14,023 
6,649 


15,661 
13,983 
6,733 


16,608 
11,705 
6,689 


13,578 
4,169 
6,934 


13,731 
10,792 
8,162 


16,997 
13,043 
6,186 


Now members. ..' 


Mwnhf»TR reiiLstated 


Total 


32,303 


36,377 


35,002 


24,681 


32,685 


36,176 


119 


127 

19,642 

16,608 

46 


165 

21,259 

13,678 

47 


109 

10,841 

13,731 

22 


139 

15,549 

16,997 

62 


166 


^pmbf^rs who left employment 


16,523 

15,661 

40 


20,509 


Net membeisfaip December 31 


Accidentsd deat^ in line of duty 







It appears from this table that the number of employees necessary 
to man the establishment from which the membership is drawn 
averaged 14,701 on January 1 for the six years. In order to main- 
tain this working force it is necessary each year to recruit it by 
adding new employees or reemploying those who have for a time 
been out of service to the number of about 18,169 workmen. To 
state the matter in another way, there is during a normal year a 
change in the personnel of about 124 per cent. The table also shows 
that deaths due to accident have been almost uniform throughout 
the six years, except in 1908, when during the depression they dropped 
to a low point, and in 1909, when during recovery from the depression 
they rose much above the ordinary level. 

In the following table the receipts and disbursements of the six 
years are arranged in such form that they may be readily compared. 

RECEIPTS AND DISBURSEMENTS IN A BENEFICIAL ASSOCIATION FOR 6 YEARS, 1905 

TO 1910. 



Itema. 


1905 


1906 


1907 


1908 


1909 


1910 


BECUPTS. 


$173,122.00 
16,933.57 
3,648.00 


1197,708.03 
19,118.00 
3,690.00 


$198,546.02 
19,438.31 
4,372.00 


$135,362.33 
14,228.65 
2,220.00 


$180,495.35 

20,834.57 

1,070.00 


$201,638.38 

24,064.08 

1,665.00 








Total 


193,703.57 


220,516.03 


222,356.33 


161,810.98 


202,399.92 


227,277.46 




DBBTTBSEMKNTS. 

For accidents 


119,483.44 
30,462.12 

14,056.00 
9,408.68 


141,589.78 
32,863.43 

17,264.00 
12,175.15 


147,621.24 
38,455.68 

22,202.00 
13,219.08 


86,307.66 
40,196.70 

18,085.00 
10,932.20 


141,393.41 
38,109.91 

20,688.00 
13,344.68 


149,742.63 
37,532.02 

29,074.00 
18,286.90 


For sickness 


For hospital and medical ex- 
penses 


For other expenses 




Total 


173,410.24 


203,892.36 


221,498.00 


155,521.66 


213,436.00 


234,635.66 




Average benefits per member 
for accidents 


18.66 


«8.93 


*9.33 


<7.94 


•9.69 


•9.37 





ilnclQding 48 cents for burial fees, part of which were for deaths other than from accidents. 
•Including 45 cents for burial fees, part of which were for deaths other than from accidents. 
Qnclnding 63 cents for burial fees, part of which were for deaths other than from accidents. 
^Including 72 cents for burial fees, part of which were for deaths other than from accidents. 
(Including 62 cents for burial fees, part of which were for deaths other than from accidents. 
• Including 66 cents for burial fees, part of which were for deaths other than from accidents. 
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The gross amount expended for any particular purpose in a giren 
year is not of great significance, since extraordinary conditions in that 
year may materially influence these items. Except for the depressed 
year of 1908 the employment has not shown great variation. Since the 
conditions of payment of benefits have remained unchanged through- 
out these years and the average number of people employed has not 
varied greatly^ it is possible by comparison of the number of employees 
with the amounts expended for accident benefits to get a reasonably 
accurate idea of the trend of accidents. The average payment per 
member of the association for accident benefits appears in the table 
as follows: 1905, $8.66; 1906, $8.93; 1907, $9.33; 1908, $7.94; 1909, 
$9.59; 1910, $9.37. It is evident from these figures that the accident 
rate which underlies them has not greatly changed in these years. 
Such change as has occurred has been in the direction of a higher 
rate. 

For purposes of this discussion the following questions may be 
considered with regard to such an association as this: (1) Is the 
association operated in an efficient manner) (2) In what respects 
has the condition of the employees who have come under it been im- 
proved as contrasted with the condition prior to the formation of the 
association) (3) Upon whom does the burden of the maintenance 
of the association really fall) (4) Are the benefits accruiog to the 
members of the association a reasonable return for the payments 
* which they are making) (5) Does the operation of the association 
provide indemnity in accord with the best practice) (6) What 
effect does the existence of such a society have upon the accident 
problem ) 

In regard to the first question it may be said that this particu- 
lar association and many others like it have received the attention 
of some of the most capable men connected with the companies in 
which they have been foimed, that almost without exception they 
have been admirably managed, much time and thought having been 
given gratuitously to their operation, and that from this standpoint 
they have been efficient. 

In every case prior to the formation of such an association the 
situation under the operation of existing law has been one in which 
the lai^er number of those injured received nothing whatever. Some 
few were awarded considerable sums, but in these cases very lai^e 
portions of the awards commonly went for legal expenses. These 
associations have brought it about that practically every workman 
under their provisions would in case of injury receive some relief, and 
the expenditure of considerable portions of the relief for legal advice 
has largely ceased. Inasmuch as these legal contests were the 
source of great irritation and bitterness between employer and 
employee, the organization of these associations has been of benefit 
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in promoting good feeling. The employing company and the em- 
ployed men cooperate in the management of the society and so come 
into relations with each other which make for mutual understanding. 

With regard to the incidence of the economic burden, it varies con- 
siderably in the different societies. In every case, however, the 
major fraction of- the funds necessary to carry it on is provided by 
the work people, the company usually furnishing the administrative 
skill necessary to the success of the organization and contributing to 
the benefit funds. A somewhat peculiar condition prevails in the 
particular society imder consideration. The section of the constitu- 
tion providing for the regular pajrment by the company of a sum 
''equal to $1 for each member of the association entitled to benefits 
during the whole year" has already been quoted. Assembling the 
contributions of the company made under this heading and the 
further contributions made for clerical and other service, it is found 
that these contributions ranged from $14,228 in 1908 to $24,084 in 
1910. Considering the disbursements, those for hospital and medical 
attendance ranged from $14,056 in 1905 to $29,074 in 1910. The 
aggregate expenditures for this item during the 6 years under con- 
sideration exceed the contributions of the company for all purposes 
by $7,626.82. Throughout the iron and steel industry the majority 
of the companies provide these necessary hospital and medical 
facilities entirely at their own expense. This company operating a 
beneficial association has applied to this form of reUef both its own 
contribution and more than $7,000 drawn from the payments made 
by the men. In view of the fact that the company owns the hospital 
used by the association and furnishes certain workmen employed 
about it, it is fair to offset these items against this cost of hospital 
provision and regard the company as meeting this item of expense. 
With this allowance the situation is this: The burden of providing 
accident and sickness benefits falls entirely upon the workmen, with no 
contribution for this purpose from the company. 

Contrasted with the rates charged by ordinary insurance com- 
panies for occupations of equal hazard, the average payment per 
member for accident and sickness is decidedly low, so that it may be 
said that such a society where, as in this case, the entire payments are 
derived from the workmen affords them less expensive insurance 
than they could secure in any other way. It is also the fact that 
with so fluctuating a body of workpeople it would be quite impossible 
that they should of their own initiative secure any satisfactory 
insurance. 

Concerning the adequacy of such an association to meet the accident 
situation, it must be said that it distinctly fails at a critical point 
between the ideas of the past and the ideas of the present. Down to 
a very recent period in this country the attempt has been to adjust 
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the question of industrial accidents on the basis of fault. If the 
employer could be shown to be in fault he must bear the burden. 
Conversely, if the worker were at fault he must bear the burden. The 
present idea is that of placing the burden upon the industry; that is, 
accidents are to be regarded in the same light as are breakages of 
machinery. They must be repaired and the cost of the repair is 
ultimately transferred to the consumer of the product. It will be 
noticed that the operation of such a society as has been described 
above is strictly out of harmony with this idea at one important point. 
While it improves the condition of the workman very materially, it 
saddles him with a lai^e part, or with the entire economic burden due 
to his disability. With the advance of the idea that this burden 
should be borne by the industry rather than by the man, a very 
material modification of the methods and auns of such societies will 
inevitably be necessary. 

The final question is much the most important from the standpoint 
of this report. It has been seen above that, judged both by the 
number of fatalities occurring from year to year and by the uniformity 
of the payments made per member on account of the accident benefit, 
the company in question has not made much progress in the direction 
of accident prevention. From the facts shown in other parts of this 
report, it is known that this company has an abnormally high accident 
rate. Its static condition is not due to the fact that it has progressed 
so far that little more can be expected. It belongs in the class in 
which there has been little development of the safety system, described 
as class C of the three divisions shown in Chapter I, page 45. It is 
accordingly necessary to inquire what effect the existence of this form 
of accident relief may have had upon the development of an efficient 
safety system. At two points the existence of such a society seems 
very likely to prevent adequate attention to safeguarding. The 
judgment that this is likely to be the case is reenforced by the fact, 
discovered in the course of this investigation, that every plant studied 
in which this form of accident relief was the exclusive form had, 
unless some other influence had modified conditions, an accident rate 
higher than was reasonable. 

The first influence against scientific accident prevention is exerted 
upon the company. The results arising from the operation of the 
association lead inevitably to a condition of satisfaction with regard 
to accidents and do not tend to remove the feeling of helplessness 
which has so long characterized the steel industry. It has been 
noticed that the cost of benefits under the system in operation in this 
company rests entirely upon the workpeople. This being the case 
it will not be directly evident to the company that efforts in the 
direction of safeguarding would be of financial benefit. In the absence 
of pressure of this kind it is unlikely that efforts toward greater safety 
will be initiated. 
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The second effect of the existence of such a society is upon the 
working force. Siace some provision for the care of the workman 
when accidents occur has been made, it will be true that the workman, 
impressed as he is very sure to be with the idea that hazards of this 
particular kind of work are without remedy, will not be likely to 
consider ways and means for reducing those hazards. On the whole 
the situation seems to be a cas#of "good, the enemy of the best." 
The association performs a useful function, but in performing that 
function it has stood squarely in the way, both so far as the com- 
pany and the workmen are concerned, of a really thoroughgoing 
effort to meet and master the accident problem. 

It is desirable in this connection to present a comparison which will 
show clearly what might have been accomplished by accompanying 
a remedial effort by an equally vigorous one directed toward the 
source of the difficulty. It has been shown that employment in the 
plant under consideration was nearly uniform from 1905 to 1910, 
except for the year 1908. The number of deaths and the average 
pajrments per member both indicate a nearly stable condition. In 
the absence of precise figures regarding accidents other than fatalities 
the average benefit payments per member are assumed to represent 
the trend of accident rates, and relative figures showing this trend 
have been computed from these averages, using 1905 as 100. Relative 
rates based on the accident rates in a plant with a well-developed 
safety system are brought into comparison with these figures in the 
table which follows. The last colunm of the table shows the per- 
centage of loss from accidents possible to avoid by reducing the rates 
in the plant under consideration to those in the plant with good safety 
conditions. 



PER CENT OF LOSS FROM ACCTDENTS POSSIBLE TO SAVE BY REDUCINO THE ACCI- 
DENT RATES FOR THE PLANT UNDER CONSIDERATION TO THE RATES FOR A PLANT 
HAVING A GOOD SAFETY ORGANIZATION, 1905 TO 1910. 

[In the abaenoe of data for computing actual accident rates for Plant I it is assumed that the trend of acci- 
dent rates follows that of the average benefits paid and that the relative accident rate is expressed approx- 
imately by the relative amoimt of benefits shown in the third column.] 



Yeus. 



Average benefits per mem- 
ber for accidents in Plant 
I (the plant whose bene- 
fit society is under dis- 
cussion). 



Actual 
amount 



Relative 

amount 

(1905-100). 



Accident rates per 1,000 
300-day workers in Plant 
II (a plant with good 
safety organization). 



Actual rate. 



Relative 

rate 

(1905-100). 



Per cent of accident 
loss apparently pos- 
sible to save in Plant 
I, assuming that the 
relative benefits rep- 
resent approximate^ 
the relative accident 
rates and could be 
reduced to the rela- 
tive rates shown for 
Plant n. 



1905 
1906 
1907. 
1008 
1900. 
1910. 



18.06 
8.93 
9.88 
7.94 
9.59 
9.37 



100 
103 
106 
93 
Ul 
106 



300 
214 
180 
150 
174 
133 



100 
71 
63 
50 
68 
44 



31 
42 
46 
48 
59 
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The table shows that by an effort toward safety as successful as 
that shown in Plant 11 from 31 to 59 per cent of the accidents which 
occurred in Plant I might have been eliminated in the years from 
1906 to 1910. What this would have meant to the company is indi- 
cated approximately in the following table. For instance, the asso- 
ciation expended in 1910 for accident benefits, as shown in the table 
on page 249, (149,742.63. HadlJi^ accidents been 59 per cent less 
the sayiQg in benefits would have been in round numbers, $88,300. 
It is assumed that for those injmred in this company the weekly wage 
is not less than $12.50 per week. Since the weekly benefit payment 
is %5 the loss in wages would be $2.50 for each dollar of benefit pay- 
ment. Multiplying the amount possible to save in benefits ($88,300) 
by $2.50 gives $220,750 as the possible loss in wages to those injured 
in 1910. The company would have saved in the necessary hospital 
expense, which, as has been noted, is the item which their various 
contributions to the association cover. In 1910 their expenditure 
for these purposes was $29,074, and a possible saving of 59 per cent 
would have amounted to about $17,200. These sums saved by the 
company would have gone far toward meeting the expense entailed 
by safeguarding effort. 

AMOUNT OF POSSIBLE SAVING BY ACCIDENT PREVENTION TO WORKPEOPLE AND 
TO COMPANY, FOR PLANT UNDER CONSIDERATION, 1906 TO 1910. 

[In this table the savings in benefit payments and in hospital charges are found by applying the possible 
peroentaee of saving shown in the second colomn to the disbursements for accidents and for hospital 
charges shown in the table on page 249.1 



Years. 


Percent 
possible 
to save. 


Amount 
possible to 

save to 
workpeo- 
ple in 

benefit 
payments. 


Amount 
possible to 

save to 
company in 

hospital 

charges. 


Total amoont 

possible to 

save by 

accident 

prevention. 


1906 


31 
42 

46 
48 
59 


$43,900 
62,000 
39,700 
67,900 
88,300 


$6,400 
9,300 
8,300 
9,900 

17,200 


$49,300 
71,300 
48,000 
77,800 

105,500 


1907 . . . 


1908 


1909 


1910 




Total-. 




301,800 


60,100 


351,900 







The above table shows that, had the rates charged in the association 
remained the same, the sum saved in accident benefits would have 
been enough to have furnished a fund which could have been appUed to 
safeguarding purposes, amounting to about $301,800. In addition to 
this the lessened hospital charges would have brought the sum avail- 
able for accident prevention up to $351,900. The latter amount 
is as liberal as that expended even by those companies that have 
undertaken safeguarding effort on the most generous scale. 

There is another element in this situation which it is not possible 
exactly to estimate. Not only would the company and the work- 
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people have gained as shown above, but there would necessarily be a 
very important increase in the efficiency of labor. An accident not 
only causes loss by its immediate effects, but the worker rarely returns 
to his task in quite the condition which he had before the accident. 
He may appear to have entirely recovered, but his efficiency is often 
somewhat reduced. The frequent occurrence of accidents has a 
depressing effect upon the entire body of workers. On the other hand 
the consciousness that efforts are constantly being made for their 
protection tends in the direction of cheerful and efficient service. 
There is reason to believe that these effects upon efficiency which 
can not be estimated in terms of dollars and cents are after all quite 
as important as those, that can be so estimated. 

The organization of beneficial associations is plainly not the com- 
plete solution of the accident problem. 

COMPEHSATION SYSTEMS. 

The fundamental idea of compensation as distinguished from the 
old idea of liability is that the burden of industrial accident should be 
carried by the industry. This really means, when carried to its 
conclusion, that the burden rests upon society, which is calling for 
and using products, rather than upon either the employer of labor or 
the workmen. The incidence of this new mode of treating accident 
is apparently upon the employer, and if it were true that he must 
both in the beginning and ultimately bear the entire biurden, he might 
be justified in feeling that it was both a serious handicap and an 
injustice. Since this form of treatment is of very recent appHcation 
in this country, although well understood and of almost universal 
application in Europe, it is desirable to present with careful attention 
to detail the plans which have been worked out and put into operation. 

Since May, 1910, approximately 140,000 of the employees in the 
iron and steel industry, as considered in this report, have been under 
the operation of such a system. The companies which have it in 
operation differ slightly in details but the essential principle is the 
same in all cases. The statement of organization which follows is 
that in force in the International Harvester Co., a subsidiary of which, 
the Wisconsin Steel Co. is included in the report. This company 
also maintains a separate organization for the provision of sickness 
benefits and old-age pensions. 

ACCIDENT BELIEF PLAN. 

1. MBXBBRSHIP. 

Employees of the above named companies, who are employed in the works, twine 
mills, lumber mills, steel mills, mines, and on the railroads, are entitled to the benefits 
of this plan. 
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2. PURP08B OF PLA.N. 

The purpofle of this plan is to insure to employees at the works, twine, steel and 
lumber mills^ mines, and on the railroads, prompt, definite and adequate compensa- 
tion for injuries resulting from accidents occurring to them while engaged in the per- 
formance of their duties; and also to provide compensation to the widow, chiloren 
and relatives, who may be dependent upon any employee whose death results from 
such accident. 

The benefits provided for by this plan will be paid regardless of legal liability on the 
part of the company, and no injured employee will require legal assistance to collect 
the money to which he is entitled. All necessary blanks and information will be 
furnished, and settlements will be made as far as possible directly with the person 
entitled to receive the benefits. 

The company will make an earnest e£fort to see that every dollar which becomes 
due imder this plan is promptly paid, and to save its employees from the delays and 
expenses of liti^tion. 

3. AMOUNT OF COMPENSATION. 

The company, without any contribution from the employees, under this plan will 
pay: 

In case of death: Three years' average wages, but not less than $1,500 nor more than 
$4,000. 

In case of loss of hand^ foot, or eye: Special benefits as hereinafter stated. 

In case of other injuries: One-fourth wages during the first 30 days of disability; 
if disability continues beyond 30 days, one-half wages durinfi^ the continuance thereof, 
but not for more than 104 weeks from the date of the acciaent. Thereafter, if total 
disability continues, a pension will be paid. 

4. CONTRIBUTION BT EMPLOYEES. 

The one-fourth wages paid by the company during the first 30 days of disability, 
will be increased to half -wages in favor of employees who make the following contri- 
butions: 

Employees earning |50 a month, or less, 6 cents per month; more than |50 and not 
more than $100, 8 cents per month; more than $100, 10 cents per month. 

It is estimated that these contributions, together with the one-fourth wages paid by 
the company, will be sufficient to provide half-pay for all injured employees during 
the first 30 days of disability. If experience shows that the employees^ contributions 
are more than sufiicient for this purpose, then the employees' contributions will be 
reduced accordingly. 

5. PAYMENT OF CONTRIBUTIONS. 

Deductions to cover the employees' contributions for benefits during the first 30 
days of disability under this plan, will (unless the employee gives to the works super- 
intendent or board of management written notice to the contrary) be made from the 
employees' wages on regular pay days on the following basis: Employees earning $50 
or less per month, 6 cents per month; eamine; more than $50 and not more than $100 
per month, 8 cents per month; earning more tnan $100 per month, 10 cents per month. 

6. COOPERATION WITH COMPANY. 

The company earnestly desires the cooperation of its employees in the payment of 
benefits for the first 30 days of disability, because it wishes every employee to assist 
in the prevention of accidents. The company has expended large sums in safe- 
guarding machinery and in the effort to protect its employees from injury, but without 
the active cooperation of the employees many accidents can not be avoided. Under 
this plan the company and the employees equally divide the payment of benefits 
during the first 30 days of disability, and thus every employee oecomes financially 
interested in guarding against accidents and in seeing that his fellow workmen are 
equally careful. It is hoped that this mutual interest will lead to active cooperation 
on the part of the employees and that thereby accidents will be reduced to a mini- 
mum. 

7. MANAGEMENT. 

This department will be managed by a board of management composed of five mem- 
ben appointed by the associated companies. 
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All employees necessary to conduct this department shall be appointed by the 
board. The board may arrange to have the benefits paid and tlie necessary medical 
examinations made throng the organization of the Employees' Benefit A^ciation. 
Should this be done, the Employees' Benefit Association will be reimbursed for all 
expenses incident to the work of this department. 

8. OFERATINO EXPENSE. 

All expenses of this department shall be paid by the companies associated in the 
administration tJiereof. No part of the contributions from employees shall be used 
to pay expenses, but such contributions shall be used solely to pay one-half of the 
disability DenefitB for the first 30 days. 

9. ANNUAL REPORT. 

The fiscal year of the department shall be the calendar year. A detailed report, 
including all receipts and disbursements, shall be printed annually, and employees 
may procure copies thereof on application. 

10. MEDICAL EXAMINERS. 

The medical examiners shall be appointed by the board of management. In every 
case of injury they shall make an examination of the injured employee; shall decide 
when an employee is disabled, and when able to work; and shall perform such other 
duties as shall be required of tiiem by the board of management. 

No bills for medical or surgical treatment shall be paid by the company unless the 
medical examiner or the works physician finds it necessary to proviae additional or 
different medical or surgical treatment, or to remove the patient to a hospital in order 
to aid prompt recovery. 

11. DISABEUTY BENEFITS. 



Benefits under this plan will be paid for personal injuries to employees caused by 
accidents arising out of and in the course of their employment at the works, twine, 
lumber and steel mills, mines, and on the railroads. 

(a) For each working day, or part thereof, during the continuance of disability: 
During the first 30 days of disability one-quarter of the employee's average daily 

pay, and an equal amount paid out of Uie fund contributed by Uie employees, if the 
mjured employee is a contributor to such fund; 

After the first 30 days, half-pay during the continuance of disability, but not for 
more than 104 weeks from the date of the accident. 

These disability benefits shall be payable every two weeks, and, in no case, shall 
exceed $20 a week. 

(b) An employee who has received disability benefits under this plan for the period 
of 104 weeks, and who is then totally disabled, shall, so long as his total disability 
continues, be paid an annual pension equal to 8 per cent of the death benefit which 
would have been payable haa the accident resulted in death. Such pension shall 
not be less than $10 per month, and shall be payable monthly. 

(c) Disability benefits shall be based upon the average daily wages received during 
the 60 days worked preceding tke accident. If the injured employee has not been 
in the company's employ for 60 days prior to the accident, then upon the average 
daily wages received during the period he has worked. 

(d) No disability benefits shall be paid unless written claim therefor be made to 
the board of management within 30 days after the date of the accident. 

12. SPECIAL BENEFrrS. 

Lou of feet and hands, 

(a) If the injury causes the immediate severing of, or (in the opinion of the medical 
examiner or works physician) necessitates the amputation of a hand or foot at or above 
the wrist or ankle: 

One and one-half years' average wages, but in no event less than $500 nor more than 
12,000; , ^ ^ 

(b) In case of the loss of both hands or both feet, or one hand and one foot, as afore- 
said: 

Four years' average wages, but not less than $2,000. 

7447'— S. Doc. no, 62-1, vol 4 ^17 
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In case of the total and iirecoverable loas of the sight of one eye: 

ee-foiuths' of the average yearly wages; 
) In case of the total and irrecoverable loss of the sight of both eyes: 
'our years' average wages, but not less than |2,000. 

Payment o/ipedal heneJUt, 



An employee receiving special benefits shall not be entitled to any other benefits 
except as hereinafter stated: 

If an employee entitled to special benefits dies before the payment thereof, no special 
benefits shall be paid, but his dependent relatives shall be entitled to death benefits 
as hereinafter |>rovided. If an employee who has received special benefits dies as the 
result of the injury within 12 months from the date thereof, then death benefits shall 
be paid, but there shall be deducted from such death benefits all sums theretofore paid 
as special benefits. 

No special benefits shall be paid on the basis of annual wages exceeding $2,000; nor 
unless the loss of foot, hand, or eye shall occur within 12 months after the date of the 
injury and shall be the direct result of the injury, nor unless written claim therefor 
be made to the board of management within 30 days after the loss of the hand, foot or 
eye. 

13. LUMP-SUM SETTLEMENTS. 

In case of serious injmx where the employee desires to accept a lump sum in lieu 
of weeklv disability benents and pension, the board of management has authority to 
make full and final settlement with sudi employee on such terms as may be agreed 
ut>on in writing. 

14. DEATH BENEFrrS. 

The amoimt of compensation for death resulting from accidental injury arising out 
of and in the course of employment shall be: 

If the employee leaves a widow, child or children, or other relatives, dependent 
upon his earnings for their support, benefits shall be paid as follows: 

(a) If death results from sucn accident before the expiration of 16 weeks from the 
date thereof: 

Three years' average wages (but not less than $1,500 nor more than $4,000). 

(b) If death results from such accident between the end of the sixteenth week and 
the end of the fiftynsecond week after the date thereof: 

Two years' aversu^ wages (but not more than $3,000), less all disability benefits paid. 

If the employee leave no widow, children or other relatives, dependent upon him for 
their support, then reasonable hospital and medical expenses, and a ftirther sum for 
i)urial expenses not less than $75 nor more than $100. 

All death benefits shall be paid to the administrator or executor of the deceased 
employee, in trust for his widow, children, or relatives^ who were dependent. 

No aeatii benefits shall be paid unless death result within 52 weeks from the date of 
the accident, nor unless a written claim therefor shall be filed by the executor or admin- 
istrator of the deceased employee with the board of management within 3 months after 
the employee's death. 

15. AVERAGE YEARLY WAGES. 

"Average yearly wages" as used herein with reference to special and death benefits 
shall be computed as follows: 

The employee's average daily wages durine the year of his emplo^rment preceding 
the date of the accident shall be multiplied by the number of working days in that 
year. If the injured employee has not been employed for a whole year, then ^e 
average yearlv wages shall be computed by multiplying such employee's average 
daily wages, durii^ the time he has been employed, by t£e number of working days 
in the year preceding the date of the accident. 

16. NOTICE OF ACCIDENT. 

To entitle an injured employee to benefits, he must immediately give notice, or cause 
notice to be given, to his timekeeper, of the time and place of the accident, the nature 
and cause of the injury, and of his residence address, and must submit immediately to 
a physical examination by the medical examiner or works physician, or other physician 
designated by the company, and strictly follow the directions given by such medical 
examiner or physician. 
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The payment of benefits shall cease if the injured employee refuses to follow the 
directions of the medical examiner, works physician, or physician desi^ated by the 
company, and shall cease when the medical examiner or works physician reports an 
employee who has been injured as able to work. 

17. DISABILITT DEFINED. 

The word "disability," whenever used in this plan, means inability to work at any 
gainful occupation whatsoever, whether of the kind the employee was engaged in at 
the time of tne injury, or not. 

No benefits shall be paid unless the injury or death is caused, directly and solely, 
by an accident arising out of and in the course of the employment. Benefits shall not 
be paid for any injury or death caused by accident unless mere shall be extanal and 
visible marks upon the body of physical injuries, which, in case of death, must have 
been suflScient to have caused such death. Benefits shall not be paid for any injury 
or death resulting from or caused, directly or indirectly, wholly or in part, by the 
intoxication or partial intoxication of the employee, or by his failure to use the safety 
appliances provided by the company, or by his gross or willful misconduct. 

No benefits shall be paid for injuries resulting from accidents due to causes beyond 
the control of the employer, such as riots, conflagrations, lightning, cyclones, hurri- 
canes, storms, floods, earUiquakes, or any acts of God. 

18. MEANING OP WORD "COMPANY." 

The word * ' company " whenever used in this plan, shall mean the company for which 
the employee is working when injured. 

19. ADJUSTMENT OP CLAIMS. 

The decision of the medical examiner or works physician as to the existence and dura- 
tion of disability shall, subject to the approval of the board of management, be blading 
upon all employees. The decision of the board shall be final in re^urd to all questions 
arisinp; in connection with the administration of the department and the payment of 
benents; provided, however, that any employee dissatisfied with the decision of the 
boajrd of management, may take an appeal, m writing, to the trustees of the Employees' 
Benefit Association. Such appeal snail be taken in the same manner, and upon the 
same notice, as is required by the rules of the benefit association in the case of appeals 
from the decision of the superintendent of said association to the trustees thereof. 

20. ACCEPTANCE OP BENEPITS. 

The acceptance of any of the benefits herein provided shall operate as a release and 
satisfaction of all claims against the company, and all other companies associated in this 
department, arising out of the injury or death for which such benefits are paid. All 

Sersons accepting benefits shall give a written receipt evidencing such release. No 
eal^ benefits shall be due or payable unless such a release shall have been duly exe- 
cuted by all persons who might legally assert any claim growing out of the death of the 
employee. The commencing of any legal action whatsoever against any of tie com- 
panies associated in this department on account of such injury, oy the employee, or in 
the event of his death, by his executor, administrator, or personal representatives, 
shall be a bar to the recovery of any and all benefits herein provided; but in such event 
the employee shall be entitled to have refunded to him any contributions paid since 
the receipt by him of disability benefits, and no more. 

The benefits of this plan are offered upon the express condition that all the rules 
and regulations herein contained shall oe foithfully and strictly obeyed by the 
employees, and a complete compliance with each and all such rules ana regulations 
shall be and is a condition precedent to the right to receive any benefits whatsoever. 

21. AMENDMENT OP FLAN. 

The company reserves the ri£;ht to change, alter or modify these regulations at any 
time. Notices of all chants shall be posted at the works, mills, mines and railroad 
stations at least 30 days prior to the date the same become effective. Such changes 
shall not apply to cases of injury occurring prior to the date when the change becomes 
effective. 

Note. — If the person entitled to receive death benefits so desires, the company will 
pay the amount of death benefits in monthly installments of not less than $20 each, 
and allow 4 per cent interest upon all unpaid balances. ^^ . 
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Some points in ihe foregoing constitution should receive special 
comment. Immediately upon entering the service of the company the 
employee, without the necessity of any action on his own part, becomes 
entitled to the benefits of the plan. In case of injury the plan is 
so adjusted that automatically the case is brought imder consider- 
ation and the benefits provided are available for the injured workman 
and his dependents. One feature in which this plan differs from some 
others which are in operation is that the payments during the first 
30 days of disability are on a lower scale, but begin with the date 
of the accident. By means of a very small contribution the employee 
can increase the possible benefits during the first 30 days of dis- 
ability from one-fourth to one-half his ordinary wages. The period 
during which benefits will be paid is 104 weeks, a period twice as long 
as that provided in a number of similar plans. It is provided that 
the contributions and the benefit funds received from the workmen 
shall not in any case be applied to the ordinary expenses of the organ- 
ization, but shall be applied entirely to increasing the benefits. The 
costs of all necessary medical and surgical treatment are borne by the 
company. If disability continues beyond the period of 104 weeks 
the injured employee is transferred to the pension department and 
receives thereafter, so long as disability continues, a pension of not 
less than $10 per month. For loss of a hand or foot not less than 
$500 nor more than $2,000 is paid; of both hands or both feet, 
or one hand and one foot, not less than $2,000; for complete blind- 
ness not less than $2,000. The death benefits provided range from 
a minimum of $1,500 to a maximum of $4,000. While the confstitu- 
tion contains a requirement that the injured employee shall give 
notice of his injury in order to be eligible to benefit, in practice the 
system of administration followed renders such notice in most cases 
unnecessary. Under the normal and orderly operation of the plan 
the injured workman wUl receive his appropriate benefits with a 
minimum of responsibility and attention on his own part. The ac- 
ceptance of the benefits provided for in the plan operates as a release 
for all claims against the company. 

The advantages of such a plan as this have been brought out inci- 
dentally in the preceding discussion. They may be summarized as 
follows: First, it removes from consideration the very difficult ques- 
tion of responsibility. So many and such obscure factors enter into 
the question of the relative responsibility of employer and employee 
that it is entirely impossible to be sure, even under the most searching 
judicial inquiry, that they have been correctly determined. This 
difficulty of determination brings it about that in almost every case 
where an attempt is made to settle the question upon that basis the 
most bitter antagonisms are generated between the parties. The 
elimination to a large degree of such antagonisms is one of the first 
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and most important fruits of such a* relief plan. Second; prompt and 
adequate relief is provided in each case. Under the old plan relief 
was never prompt and was never equitably distributed. A few 
claimants succeeded in obtaining large sums; the great majority 
obtained nothing at all. Third, the necessary effect of such a system, 
both upon employer and employee, is to direct adequate attention 
to the subject of accident prevention. The employer, who now has 
a definite financial responsibility toward each accident, will desire on 
this account to reduce them to a minimum. He is in a position to 
initiate and procure intelligent and effective measures in this direc- 
tion, as appears in the discussions of Chapters I and II. The work- 
man, on the other hand, is relieved of anxiety with regard to the sit- 
uation of his family in case he suffers an injury, and very soon, if it 
is particularly brought to his attention, realizes that an accident 
prevented not only saves him the personal suffering incident to such 
occurrences, but also benefits him in the larger financial return inci- 
dent to steady ability to earn his wages. Nothing has been more 
noticeable in the course of this investigation than the remarkable 
response made by the working people to safety effort. It is not too 
much to say that the important reductions in accident rates which 
have been achieved wherever the effort has been vigorously prose- 
cuted are due very largely to this cooperation on the part of the work- 
ers. It is extremely doubtful whether such cooperation can by any 
possibility be attained without the adoption of the compensation 
system. Repeated instances have been observed in the course of the 
investigation where every other method of promoting safety seemed 
to be in a vigorous operation, but in nearly all these cases the acci- 
dent rates showed that the results were less satisfactory than in 
similar establishments having compensation. Both theoretically and 
practically the system appears to be a necessary element in success- 
ful safety work. 

The largest system of this kind in operation in the country is that 
of the United States Steel Corporation. It is, of course, impossible 
to determine in the brief time during which it has been in operation 
the degree to which it is adapted to the situation. Some figures are 
available for the operation of this plan for the first 11 months of its 
existence. This period ended March 1, 1911. The data are those 
pertaining to the manufacturing operations of the company, and do 
not include mining, transportation, etc. The number of men 
affected during this period in the manufacturing plants was 132,561. 
llie total cost of the plan during that period was $1,227,237.99. 
This outlay was distributed among the different items of expense as 
follows: Temporary disabilities, 12 per cent; permanent disabilities, 
22 per cent; death benefits, 25 per cent; or a total of 59 per cent 
going direcUy to the injured workmen for benefits. The collateral 
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expenses for emergency attention and hospitals were 24 per cent. 
The operating expenses of the safety departments, inspection, and 
other similar items were 17 per cent. This last item does not include 
expenditures in the way of safety devices or other measures tending 
to safeguard the worker. The annual cost per man employed of the 
operation of this plan was, on the basis of the 11 montl^ in question, 
$10.10. When it is remembered that for occupations of the degree of 
hazard found in the steel mills the rate of accident insurance compa- 
nies for a policy giving $1,000 in case of death and $5 per week during 
disability is at least $12.50 per year it will be seen that this expendi- 
ture is reasonable. Both the rate of weekly allowance and the aver- 
age death benefit are known to be considerably higher than that called 
for by the policy mentioned above. Since disabilities arising from 
accident may give rise to need for some form of pension, it is proper 
in this connection, without discussing details, to call attention to the 
fact that such provision exists, and is available for at least 150,000 
men in the iron and steel industry. 
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APPENDIX A.— NUMBER OP POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 165 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910. 





Posi- 
tions. 


800-day 
workers. 


Accidents. 


Plants and departments. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


Total. 


Plant No. 1: 

PnddlW , 


42 
143 
22 


35 
108 
15 






• 




"Romnp rtiand> 




1 


13 

1 


14 






1 










Total 


207 


158 




1 


14 


15 








Plant No. 2: 


117 
26 

47 


88 
19 
35 






• 7 
8 


7 


YardsT/. 1 






8 


Other 


















Total 


189 


142 






10 


10 










Plant No. 8: 

Steel fbondry 


2,447 


2,348 




1 


46 


47 








Plant No. 4: 

Blast furnace ..x*.^* 


360 


438 






27 


27 










Plant No. 6: 

Blast ftzmaoe 


64 
82 
62 
294 
111 
23 


61 
59 
38 
222 
84 
17 




8 

1 




8 


Open hearth 


1 


7 
1 

16 
5 
2 


9 


Rolling (mechanical) 


1 


Yardsr.'. .' 


2 
1 




18 


IfMhfmlniil 




6 


Other 




2 










Total 


636 


481 


4 


4 


31 


39 






Plant No. 6: 

Blast ftimaoe 


116 


141 






17 


17 










Plant No. 7: 

"Rolling (hftiid). ^.. 


114 
93 


98 
100 






27 
30 


27 


Otherr.^ \ \V.'., 






30 










Ttotal 


207 


198 






57 


57 










Plant No. 8: 

Rollfaig(hand) 


100 


90 






9 


9 










Plant No. 9: 

Open hearth 


59 
42 
83 
904 
15 


61 
43 
85 
931 
15 






5 
8 
7 
87 
13 


5 


Yfids 


1 




9 


V(y«ii<^nfaii 




7 






8 

1 


95 


Other !.. 




14 








Total 


1,103 


1,135 


1 


9 


120 


130 






Plant No. 10: 

RnlliTig (hfinH) 


116 
109 
67 

178 


93 
86 
45 
134 






2 
4 

1 
17 


2 


Yarfif.:^:.:::::::::::::::::;:;;;: 






4 


i^ftrthftnioal 






1 


Other 




1 


18 








TVital 


455 


358 




1 


24 


25 








Plant No. 11: 

Steel fomidry 


187 


128 






14 


14 
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APPENDIX A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAX, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 165 pLaNTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910-^Continued. 





POil. 

tions. 


SOOHlay 
worken. 


Accidents. 




Fatal. 


Penna- 

nent 

injury. 


Tempo- 
rary ois- 

Ablllty 

Iday 

and over. 


Total. 


Plant No. 12: 

Openhwrth 


116 
160 
40 
179 


120 
113 
29 
139 




3 

1 


32 
26 
21 
128 


86 


HAllliiff rmAfthftntnAn 




27 


itAiiiiiv ^handV 




21 


Otter...:...:. ;:;:;::::::::::: 


1 


6 


134 






Total 


485 


401 


1 


9 


207 


217 


Plant No. 18: 


260 


246 






31 


31 


Plant No. U: 

Steel foondry 


739 


725 




2 


17 


19 


Plant No. W: 

Puddling 


52 


29 






3 


8 


Plant No. !«:• 

Open hfMurth 


169 
39 
82 

T71 


118 
32 
67 

641 


2 


2 


18 

17 

9 

96 


22 


Yma 


17 








9 


Other 


2 


1 


98 






Total 


1,061 


868 


.4 


3 


139 


146 






Plant No. 17: 

OpenlMarCh 


280 
188 
164 
31 
129 


290 
60 

137 
26 
83 


1 




37 
32 
23 

7 
5 


38 


Kollinr ^mecihanicA]) . . > 




32 


Yards 




1 


24 


M<M«>«fmVmi . 




7 


Other 




3 


8 








Total 


792 


596 


1 


4 


104 


109 






Plant No. 18: 

Steel foundry 


438 
241 


.i63 
212 


1 


2 
1 


62 
22 


66 


otoar..™^....:;::::::::::;;;::::;:: 


23 








Total 


679 


666 


1 


3 


84 


88 






Plant No. 10: 


313 
126 


340 
66 






16 
3 


16 






1 


4 








Total 


438 


406 




1 


19 


20 








Plant No. 20: 

Yards 


200 
600 
837 


161 
464 

633 






2 
6 
60 


2 


If echanirti] 






6 


Steel foundry 


1 




70 








Ttotal ;. 


1,637 


1,238 


1 




76 


77 








Plant No. 21: 

p^dlW 


84 

103 
62 
9 
9 


66 
81 
41 

7 
7 






6 
38 

8 

1 
6 


6 


-R^lifng Oiand) 






38 


Yards 






8 


VAChftl^Vnil . , „ , . 






1 


Other 






5 










Total 


267 


192 






68 


58 










Plant No. 22: 

Steel foundry 


466 
86 


477 
63 




1 


19 
9 


20 


oSr.™?f:...."...::;ir.:::i;i:;::: 




9 










Total 


661 


640 




1 


28 


29 


• • • ••••••••■■• 






"'^^^ 


3C7 


377 


2 




30 


32 
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Posi- 
tions. 


3004ay 
workers. 


Accidents. 


Plants and departments. 


FataL 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 

ablUty 

Iday 

and over. 


Total. 


Plant No. 24: 

Open hearth 


47 
22 
108 
54 
88 

2ej 


39 
7 
79 
37 
59 
180 






8 
2 
22 
32 
9 
18 


8 


Koll^ng (xnechanioal) 






2 


"RoWng (hand) 




1 


23 


Yardsr.l 1 




82 


M^h<^f^f<^ . 






9 


Other 






18 










Total 


580 


401 




1 


91 


92 








Plant No. 25: 

Blast furnace 


240 


266 






35 


35 










Plant No. 26: 

Open hearth 


50 
79 
99 
78 
299 


70 
55 
89 




2 


2 
3 
13 
21 
37 


4 


TtQlUng rhtmi\) 




3 


Yardsr.'. 1 






13 


M^hwiioftl 




1 


22 


Other 




37 










Total 


614 

87 
22 
229 
119 
75 
81 


551 

103 
20 
211 
117 
72 
70 




3 


76 

13 

5 

26 
6 
7 
19 


79 


Plant No. 27: 

Open hearth 




13 


RftlHTig (mftfthftfii^^l) 






5 


RftlUng (hand) ., 






26 


Yards7.'. . . . . 1 






6 


MAC>iftnin<^1 




1 


8 


Other 




19 










Total 


613 


593 




1 


76 


77 








Plant No. 28: 

Rolling (ni^chanical) 


37 
204 


32 
203 






2 
20 


2 


Other 






20 










Total 


241 


235 






22 


22 










Plant No. 29: 

Open hearth 


119 
44 
9 
85 


122 
89 
7 
83 




11 


11 


Rolling (inechanical) 




1 


1 


MechftTiical 




1 
29 


1 


Other 


1 


1 


31 






Total 


257 


251 


1 


2 


41 


44 






Plant No. 30: 

Steel foundry 


362 


246 




2 


307 


309 








Plant No. 31: 

Open hearth 


40 
i72 

79 
275 


36 
289 

61 
206 






6 
10 
12 
27 


6 


Yards 






10 


IffAAhi^nt^l . 






12 


Other 




1 


28 








Total 


766 


502 




1 


55 


56 








Plant No. 32: 

Blast ftimnce 


154 


110 


2 




120 


122 








Plant No. 33: 

BifUft fiimnoe ^. 


356 


369 


1 


3 


29 


33 






Plant No. 34: 

Blast fumaee 


142 


172 


1. 


1 


19 


21 






Plant No. 35: 


132 


62 




1 


88 


89 








Plant No. 36: 

Blast fomaoe 


173 


158 






13 


18 
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Posi- 
tions. 


300-day 
workera. 


Accidents. 


Plants and departments. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary ois- 

ahiUty 

Iday 

and over. 


Total. 


Plant No. 87: 

RlAAt fnmn/y) 


495 


678 


1 




42 


43 








Plant No. 38: 

Blast furnace ,-...«..,-»»...T-.-r---r 


322 


392 


4 




16 


20 








Plant No. 39: 

Open hearth ...... ...,,.,,^--^ 


134 
124 
16 
48 
25 


145 
98 
15 
45 
24 




1 


21 
19 
11 
13 


22 


Rollin? Cmechftaicftl) - , - - . ^ , - - - ^ 


1 


20 


YardsT/. '. 


1 
1 


12 


Mechanical 




14 


Other 
















Total 


347 


327 


1 


3 


64 


68 






Plant No. 40: 

RolUne Qiand) 


153 
- 194 


138 
164 




1 


7 
40 


8 


MVUEUg V-^fUAuy 

other T-r-r--, T 




40 










Total 


347 


302 




1 


47 


48 








Plant No. 41: 

Rollln? fhand) -...,- -., . ... 


137 
196 


74 
148 






3 

48 


3 


Othw" r '. 




4 


52 








Total 


333 


222 




4 


61 


55 








Plant No. 42: 

Blast fnmacfi--.T,r, .,.....,.., . . 


457 


556 


1 




95 


96 








Plant No. 43: 

Blast fomace 


456 


452 


1 


2 


131 


134 






Plant No. 44: 

Hnlllnff fhftTif') - - r . . T 


261 
45 
22 
14 


180 
31 
15 
10 






10 
5 


10 


Yards 






5 


Mechanical 








Other 






3 


8 










Total 


342 


236 






18 


18 










Plant No. 45: 

Steel foundry 


372 
135 


365 
135 




1 


11 
8 


12 


Other 




g 










Total 


507 


600 




1 


19 


20 








Plant No. 46: 

Rolling (hand) 


92 


84 






8 


8 











Plant No. 47: 

Blast flimace....... 


231 


172 


1 




24 


25 








Plant No. 48: 

Steel foundry 


587 
657 


597 
603 




2 

1 


35 
76 


37 


Other 


1 


78 






Total 


1,244 


1,200 


1 


3 


111 


116 






Plant No. 49: 

Open hearts 


16 
117 


13 
117 






5 
40 


5 


S'feel foundry. ,....„.,„,, 






40 










Total 


133 


130 






45 


45 












Plant No. 60: 

Blastfurnace • 


163 


127 


1 




9 


10 
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DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910— Continued. 





Posi- 
tions. 


3004ay 
workers. 


Accidents. 


Plants and dopartmenla. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


Total. 


Plant No. 51: 

Rollins rhand) .. 


143 
33 


110 
20 






1 
9 


1 


Other 




2 


11 








Total 


176 


130 




2 


10 


12 








Plant No. 52: 

Pnddlinff 


9 
78 
82 


8 
51 
76 






4 

7 
42 


4 


KollinfiT rtiand) 






7 


Other 




2 


44 








Total 


160 


135 


* 


• 2 


53 


55 








Plant No. 63: 

Open hearth 


63 
630 
194 


35 
586 
169 






1 
66 
24 


1 


n»«1 fnnndrv 






66 


Other 




2 


26 








Total 


8S7 


790 




2 


91 


93 








Plant No. 64: 

Rolling (hand) 


80 
259 


65 
235 




1 


4 

20 


5 


oSer ..7*........:..: .../., 


1 


21 








Total 


339 


300 


1 


1 


24 


26 






Plant No. 55: 

Entire plant 


262 


85 






14 


14 










Plant No. 56: 

Kntire plant , , , , - ^ - . . . . , 


815 


325 




4 


66 


70 








Plant No. 57: 

Blnst fnmace .,...t 


360 
4,992 


272 
6,189 


1 
3 


2 
12 


162 
1,551 


165 


Otiier 


1,566 




Total 


5,342 


5,461 


4 


14 


1,713 


1,731 




Plant No. 58: 

Entire plant 


827 


421 




2 


116 


118 









Plant No. 59: 

Blast furnace 


400 
5,705 


354 
5,783 




2 
13 


165 
697 


167 


Other 


4 


714 






Total 


6,105 


6,137 


4 


15 


862 


881 






Plant No. 60: 

Blastfurnace 


121 
1,879 


49 
999 




1 

1 


44 

196 


45 


Other 




197 








Total 


2,000 


1,048 




2 


240 


242 








Plant No. 61: 

Blastfurnace 


754 
357 
625 
476 
1,014 
263 
280 


817 
273 
500 
442 
943 
268 
260 


4 

1 
1 




192 
61 

121 
22 
83 
50 
95 


196 


Bessemer 




62 


Rolling (mechanical) 




122 


Yards 




22 


Mechanical 


1 


1 


85 


Iron foundry 


60 


Other 


3 




98 








Total 


3,768 
378 


3,503 
318 


10 

1 


1 


624 


635 






Plant No. 62: 

Blastfurnace 




88 


89 








Plant No. 63: 

Blastfurnace 


288 


248 


1 




92 


93 
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Posi- 
tions. 


900^7 
workers. 


Accidents. 


Plants and departments. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


Total. 


Plant No. 64: 

'Riflst ftirnaoe 


161 
347 
281 
412 
400 
226 


146 
344 
205 
363 
352 
260 


1 
1 




161 
136 
107 
17 
82 
102 


162 


Ojien bearth 




137 


nnllinp f Tn«ch^nir»»l) 




107 


Yards 






17 


Mechanical 






82 


Other 






102 










Total 


1,827 


1,669 


2 




605 


607 








Plant No. 66: 

Blast fum*c« ,.T -r - -- 


175 
121 
50 
71 
100 
132 
103 


117 
79 
35 
42 
64 
84 
66 


1 




56 
57 
18 
15 
2 
20 
45 


67 


Open hearth 




67 


'Rniiincr ^Tnechanloal) ....... . , 


1 




19 


Rolling (hand) 




16 


Yards 






2 


Mechanical 






20 


Other 






45 










Total 


761 

392 
875 
388 
432 
533 
1,104 
388 


487 


2 




213 


215 








Plant No. 66: 

Blast furnace 


365 
887 
389 
420 
526 
1,080 
509 


1 
3 
1 




198 
285 
136 
165 
20 
196 
157 


199 


Open hearth 


2 

1 
1 
1 


290 


Rolline (mechanical) 


138 


Roll in fir (hand) -- 


166 


Yards 


4 
2 


25 


Mechanical 


198 


Other 




157 










Total 


4,112 


4,185 


11 


5 


1,157 


1 173 






Plant No. 67: 

Blast f nmaoe 


308 
195 
130 

96 
158 

82 


341 
165 
109 

77 
127 

66 




1 


89 
63 

67 

1 

30 

46 


90 


Bessemer 


1 
2 


64 


■RolHng (mechanical) , - , - . r . . .... 




69 


Yards 




1 


Mechanical 






30 


Other 






46 










Total 


969 


886 


3 


1 


276 


280 






Plant No. 68: 

Blast fnma'^e .--,,,-.,,, , T-r... 


1,006 
178 

1,514 

2,014 
66 

1,361 
934 
112 
834 


1,213 
114 

1,509 

1,964 
63 

1,360 
934 
101 
851 


2 
1 
3 
1 


2 


207 
61 

507 

705 
24 
89 

229 
36 

231 


211 


Bessemer 


62 


Open hearth 


2 
3 


512 




709 


noiiin^ rtiand) - ... 


24 


Yards 


7 
2 




96 


Mechanical 




231 


Iron foundry 




36 


Other 


3 




234 








Total 


8,017 


8,109 


19 


7 


2,089 


2,115 




Plant No. 69: 

Rolling (hand) .-. 


409 
102 
40 
75 


336 
84 
33 
90 






57 
12 
2 

8 


. 67 


Yards 






12 


Mechanical 






2 


Other 






8 










Total 


626 


543 






79 


79 










Plant No. 70: 

Rolling (mechanical) 


377 
384 
157 
124 
99 


274 
356 
115 
90 
16 


1 
1 


1 


76 
114 
58 
33 
34 


78 


Rolling {hand) 


115 


Yardsr..^ 1 




68 


M«r.hiiiiir.Al 


1 




34 


Other 




34 










lyrtal 


1,141 


851 


3 


1 


315 


319 
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APPENDIX A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910— Continued. 





Potf. 
tions. 


300^7 
workers. 


Accidents. 


Plants and departments. 


Fatal 


Perma- 
nent 
ii^ury. 


Tempo- 
rary dis- 

ablUty 

Iday 

and over. 


TotaL 


Plant No. 71: 

RollinflT rme^hani^al^ 


123 
306 
106 
60 
34 


78 
241 
80 
45 
25 






60 

87 

7 

15 

38 


50 


nnlHnff^hftnH) . 






87 


Yards 


1 




8 


MwhanWl 




16 


Other : 






38 










Total 


632 


469 


1 




197 


198 








Plant No. 72: 

RAlllnflf Hiand^ ..« ^^, ,.,--, ..,,,.,, 


636 
351 
117 
183 


543 
300 
100 
156 






16 
66 


328 


Yards 






21 


M^hftninal 






15 


Other 






66 










Total 


1,287 


1,098 






430 


430 










Plant No. 73: 

TiAiiinff (liand) 


436 
288 

92 

77 


393 

260 

83 

70 






189 
26 
19 
80 


189 


Yards 






25 


Mechanical.. . .. 






19 


Other 






80 










Total 


898 

264 
60 
52 


806 






313 


313 







' 




Plant No. 74: 

RoIUneOiand) 


202 

46 
40 






117 

4 
22 


117 


Yards 






4 


MflchftirWi.. , r 






22 










Total 


376 


288 






143 


143 










Plant No. 75: 

RniHritr rhand) , r.r 


436 
281 


306 

217 






123 
63 


123 


oSb^..^.::::::::::::::::::::::;::: 






63 










Total 


716 


525 






186 


186 










Plant No. 76: 

Blast ftirnace - . . ^ , , ^ , , . , ^ . ^ . . 


286 
204 
93 
18 
64 
71 


200 
112 
50 
11 
40 
68 






61 
91 
31 
3 
10 
17 


61 


Bessemer .r ^--x^^-^... 


1 




92 


nolllnr CTiiwrbftnwn. . 




31 


Yards 






3 


Mechanical 






10 


Other 






17 










Total 


736 


471 


1 




908 


204 








Plant No. 77: 

T^ftllW (hand) 


159 
52 


145 
52 






21 
18 


21 


Other 






18 










Total 


211 


197 






39 


39 










Plant No. 78: 

T^ftlHTig (hand) 


351 
151 
38 
27 


307 
129 
32 
49 






117 

4 
4 
29 


117 


Yards 


1 




6 


\r«ft>«|nift^l , , 




4 


other 






29 










Total 


567 


617 


1 




154 


155 




* 




Plant No. 79: 


417 
' 275 
326 
377 
553 
772 
233 


448 
238 
324 
364 
669 
780 
194 


1 
2 
2 
2 
2 
1 
1 


1 
1 
1 


160 
117 
168 
118 
12 
162 
149 


152 


Bessemer 


120 


Open hearth 


161 


Rolling (miM^hftnicftl) 


120 


Yards."!* '. 




14 


MflfthftTliftf^l 




153 


other 




150 








Total 


2,m 


2,907 


11 


3 


856 


870 
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Posi- 
tions. 


wOrKaTB. 


Accidents. 


Plants and departments. 


Fatal. 


PennA- 

nent 

iztjury. 


Tempo- 
rary dis- 

ablUty 

Iday 

and over. 


TotaL 


Plant No. 80: 

Blast furnace 


329 
201 
166 
82 
263 
246 
108 


273 
182 
134 
65 
221 
206 
191 


2 


1 


234 
90 
58 
30 
6 
41 
90 


237 


Bessemer --r--, 


90 


Rnllinff ^fnM•)1Anirft1^ 






68 


RnUInflrihand^ ...,..,.r--r 






30 


Yards 






6 


Mech en loftl ...... x . - - 






41 


Other 






90 










Total 


1,394 


1,272 


2 


1 


649 


562 






Plant No. 81: 

Blast furnace - 


376 
282 
196 
126 
264 
146 


346 
268 
187 
118 
240 
137 


1 
1 


1 


262 
106 
116 
73 
136 
111 


264 


Bessemer 


107 


Rollincr ^menhanical^ 




116 


Yards 






73 


Mechanical 


1 




137 


Other 




111 










Total 


1,376 


1,296 


3 


1 


794 


798 






Plant No. 82: 

Blast furnace 


166 
281 
345 

83 
364 
380 

88 


167 
300 
297 
80 
354 
370 
101 






69 
71 
140 
32 
15 
67 
62 


69 


Open hearth 


1 




72 


Rnllinff ^mechanical) 


1 


141 


Rolling (hand) 




32 


Yards 


1 

1 


1 


17 


Mechanical 


68 


Other 




62 










Total 


1,707 


1,659 


3 


2 


456 


461 






Plant No. 83: 

Open hearth 


100 
147 
123 


69 
115 
106 


1 


1 


39 
46 
26 


41 


Rolling (hand ) 


46 


Other."..' 1 






26 










Total 


370 


290 


1 


1 


110 


112 






Plant No. 84: 

Rolling (hand) 


106 


90 






19 


• i» 










Plant No. 86: 

Rolling (hand) 


134 


128 






29 


29 










Plant No. 86: 

Rolling (hand) 


116 


100 




1 


27 


28 









Plant No. 87: 

Rolling (hftnd). ...................... 


62 


28 






18 


18 










Plant No. 88: 

Blastfurnace 


227 
271 
124 
194 
603 


269 
276 
119 
162 
638 




2 
3 


41 
49 
15 
29 
22 


43 


Oi)en hearth 


2 


54 


Rolling (mec^an'cftl) — 


15 


Rolling (hand) 




1 
2 


30 


Other 


2 


26 






Total .• 


1,319 


1,364 


4 


8 


156 


168 






Plant No. 89: 


164 
199 
69 
79 
259 
106 


196 
193 
60 
77 
272 
112 






47 
74 
16 
12 
27 


47 


Bessemer 




1 


75 


Open hearth 




15 


Rolling (mechanical) 






12 


Mechanical ... 


1 




28 


Other 
















Total 


866 


910 


1 


1 


175 


177 
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Poal- 

tiODS. 


800;day 
workers. 




Accidents. 




Plants and departments 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 

abUity 

Iday 

and over. 


TotaL 


Plant No. 90: 

Blast fnrnaoe.. a •••••••••. •••••••••.. 


422 


502 




1 


122 


138 








Plant No. 91: 


100 
216 
92 
183 
118 
346 


40 
207 

93 
181 
101 
284 


2 




18 
51 
61 
55 
63 


20 


Bfummtfr 


2 
1 


63 


Open hearth 




62 


Rolling (iiKffihanlcal). 




66 


Roilinfr chaiid) 






•3 


oSwr....T!:.:;;;;;i:;;;::::;;;;::.; 


















Total 


1,054 


905 


2 


3 


248 


263 






Plant No. 92: 


125 


106 


1 


1 


48 


60 






Plant No. 98: 

"'loWnff Oiand)......... 


102 


96 




2 


24 


26 


o \ / 






Plant No. 9i: 

Rolling (hand)..... 


116 


102 






40 


40 












Plant No. 95: 

Rolling (hand) 


201 


139 


1 


1 


84 


86 






Plant No. 96: 

RnlHng (h^n^) ,, 


118 


69 






51 


61 










Plant No. 97: 

Rollinp (hand) ..... 


42 


24 






15 


16 










Plant No. 98: 

Rolllnfr rhand) 


154 
448 


120 
199 




2 


43 
108 


46 


8S«r^."!Vr..:::::;:::::::;;;;;::;::: 




166 










Total 


602 


319 




2 


151 


163 








Plant No. 99: 

Blast *amace 


516 
332 
676 
1,160 
1,275 
193 


511 
343 
592 
1,188 
1,296 
201 


2 


2 
2 
2 


122 
107 
329 
249 
377 
48 


126 


Open hearth 


100 


RoIllnjF (mechanioftl) 


1 
3 

1 


382 


Yards:. .7. : . . . ......../. :.::.:.:;: 


262 


Mechanical 


4 


382 


Other 


48 










Total 


4,061 


4,131 


7 


10 


1,232 


1,240 






Plant No. 100: 


160 


173 






29 


29 










Plant No. 101: 

Blast fomaoe 


308 
260 
261 
533 
456 
674 
236 


307 
270 
262 
384 
409 
504 
212 


1 
1 

1 
1 




49 
86 
96 
53 
80 
93 
89 


60 


Be>?»vnAr... , 




87 


Rolling (mechanical) 


1 


100 


Rolling (hand) .' 


64 


Yardsr.'. 1 


1 
1 
1 


81 


ICechanical 


1 


96 


Other 


90 








Total 


2,637 


2,348 


5 


4 


548 


667 






Plant No. 102: 

Blast ^i"»flce . ..^^.^ x 


106 
564 
125 
245 
141 


86 
529 
115 
225 
129 


1 




31 
123 
51 
33 


32 


Rolling (mechanical) 


1 


124 


Yards 




51 


M^^^n'Cf^l...... . 




1 


84 


Other 
















Total 


1,181 


1,084 


1 


2 


288 


241 
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APPENDIX A.~NT7MBER OF POSITIONS, 300-DAY WORKERS, AND AGCJ. 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910-Ooiitinued. 





Peti- 
tions. 


worken. 


Accidents. 


Plaiitiaiiddepwtmente. 


FataL 


Penna. 

nent 

ii^uiy. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


Total 


Plant No. 108: 


1,188 
351 
804 

2,054 
957 

1,256 
510 
423 


1,298 
838 
828 

''IS 

560 


3 

1 
1 
3 
3 

1 


1 
1 


196 
89 
191 
373 
129 
107 
127 
58 


200 


Bessemer 


91 


Open hearih ».».. . >...........^. * 


192 


RTSiinv (inechftnf<«Al) ...... 


2 
1 


378 


Yaidsr/. .' 


133 


VAC>iAnir<^I 


108 


Iron foundry. .....a.. 




127 


Other 






58 










Total 


7,542 


7,642 


12 


5 


1,270 


1,287 




Plant No. 104: 


478 

733 

1,089 

096 

229 
1,088 


416 

613 

1,004 

915 

231 
1,158 


3 

7 
3 
5 




116 
311 
228 
80 
152 
26 
62 


118 


Openheurth 


3 
3 
1 
2 
1 
1 


321 


RolllnflT ffiimhAnicAl) * 


229 


Yaidsf.. ........:;. 


86 


Mff^^nU^ 


154 




1 
1 


28 


oSS^::::::;:;;;;;:::::;:::::::::' 


64 






Total 


6,560 


6,226 


20 


11 


969 


1,000 




Plant No. 106: 

Rollins (hand) 


236 
187 
381 
105 
47 


154 
151 
275 
76 
.34 






100 
16 
30 
16 
11 


100 


PnddlfrPE 






15 


YaidsT^ 






30 


MAnhAnioftI 


1 


1 
3 


18 


Other 


14 








Total 


056 


690 


1 


4 


172 


177 






Plant No. 106: 

BoIlln£ (mechanical) 


206 

026 


106 
908 






23 
203 


23 


oth«?. ...............;.: 


5 


5 


213 






Total 


1,136 


1,106 


6 


6 


226 


236 






Plant No. 107: 

Blast furnace... •••• 


108 


131 


1 




35 


36 








Plant No. 106: 

Blastfurnace 


663 


710 




2 


70 


72 








Plant No. 109: 

RoWig(hand) ... ,a. x 


672 
316 
85 
39 


487 
229 
61 
29 


1 


1 


59 
8 
15 
13 


61 


Yardsr.". 1 


8 


lffir>>ftn|oft1 „ , , 






15 


other 




2 


15 








Total 


1,112 


806 


1 


3 


96 


99 






Plant No. 110: 


133 


133 


1 




22 


23 








Plant No. Ill: 

Blastfurnace 


04 


96 






7 


7 


Plant No. 112: 

Woll»»^g (hand) ^ 




.... 




235 
121 

88 
74 
66 


149 
100 
62 
52 
46 




2 


66 
2 
9 
93 
41 


68 


Pnddlfng....: 




2 


Yards.TT 






9 


Mechanical 


1 


1 


95 


Other 


41 










Total 


583 


409 


1 


3 


211 


216 






Plant No. 113: 

^oiling (h and ) 


96 
201 
29 
48 


76 
155 
22 
37 






27 
8 
7 

15 


27 


Yaidsr.. 1 






6 








7 


Other I... 




1 


16 








Total 


376 


289 




1 


67 


68 
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APPENDIX A—NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 156 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910— Continued. 





POBt- 

tlons. 


aOIMay 
worken. 


ApcMwita. 


Planta and deptftnenta. 


Fatal. 


Perma- 
nent 
iBjnry. 


rarest 
abflity 
Iday 

and oyer. 


TotaL 


Plant No. U4: 

Rolling (hand) ...••........■......«< 


IM 

lao 

266 
39 
18 


119 
.115 

163 
29 
13 




8 


64 
9 
45 
12 
8 


67 


Puddlmg 




9 


Yaids 






45 


M«h anicftl 






12 


Otber 




3 


11 








Total 


638 


439 




6 


188 


144 








Plant No. 115: 

Blast furnaco ...............r.....w.,. 


720 


876 




3 


259 


283 








Plant No. 116: 

Blast fnmaM • 


fi23 
363 
452 
1,579 
197 
867 
927 
142 
332 


5i9 
432 
645 
1,583 
191 
866 
934 
142 
340 


5 
3 

1 
4 


1 
3 
6 
21 
8 

n 

9 


125 
104 
135 
368 

56 
229 
103 

28 
107 


131 


B4>s!»niw ......--, r , . . T . T , - - - 


110 


Op6n haarth 


142 


Rolling (mflchanlcftl) ^ t , . , . . 


3^ 


Roilln? ^and) '. 


59 


Yazds 


5 
2 


246 


Mechanical 


114 


Iron foandry. ,... 


28 


Other....... 


2 


4 


113 






Total 


5,382 


5,673 


22 


58 


1,255 


1,335 




Plant No. 117: 

Rollinirniand) 


164 
198 


166 
131 






11 

8 


11 


Other 






8 










Total 


357 


297 






19 


19 










Plant No. 118: 


227 


186 


2 




21 


25 








Plant No. 119: 

Rolling (hand) 


99 
746 


76 
571 






2 
30 


3 


oSmt...". "....;;::.:..;.:;;::.:;:::. 


2 


4 


36 






Total 


844 


647 


2 


4 


82 


38 






Plant No. IXh 

Open hearth 


166 
81 
116 
238 
133 
482 


167 
63 
70 
191 
107 
387 






9 
2 

18 
42 
9 
26 


9 


RolUi!^ (nieohanical) 






2 


Xollinir thand) 1.................. 




1 


19 


Yards 




42 


M4whiini<^^....... 






9 


Other 




6 


82 








Total 


1,215 


975 




7 


106 


113 








Plant No. 121: 

Yards 


149 
105 
355 
112 


156 
110 
306 
123 






12 

9 

108 

3 


12 


Mw^hanicfti 






9 


Steel foundry 


1 


2 


111 


bttier r 


3 










Total 


721 


695 


1 


2 


132 


135 






Plant No. 122: 

8teel foundry 


2,189 
'218 


2,361 
235 


2 


4 
4 


341 
76 


347 


btiicr r 


80 








Total 


2,407 


2,596 


2 


8 


417 


427 






Plant No. 123: 

Steel foandry 


183 
46 


134 
34 




2 


88 
9 


40 


Otiier r 




9 










Total \ 


229 


168 




2 


47 


40 
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APPXNDIX A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN BACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910— Continued. 





Poal- 

ttODS. 


800-day 
worksEB. 


Aoddents. 




FataL 


Perma- 
nent 
Injury. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


Total. 


Plant No. 124: 

Stefilfoiindnr .- 


470 
. 147 


414 
126 






10 
1 


10 


Other 






1 










Total 


617 


540 






11 


11 










Plant No. 125: 

Steel foundry 


487 
163 


516 
173 




2 
2 


46 
10 


48 


Otiier ...r..., 




12 








Total 


650 


689 




4 


56 


60 








Plant No. 126: 


146 
94 


123 

79 




1 


34 
3 


35 


Other 




3 










Total 


240 


202 




1 


37 


38 








Plant No. 127: 

Yards 


110 
138 
882 


117 
147 
867 






25 

46 
407 


25 


Mechanical 






46 


Steel foundry 


1 


2 


410 






Total 


1,130 


1,131 


1 


2 


478 


481 






Plant No. 128: 

Yards 


209 
66 

758 
33 


177 
56 

642 
28 






8 

11 

194 

6 


8 


MechiiT^icfti ... r . 






11 


Steel foundry 




4 


196 


Other 




5 










Total 


1,066 


903 




4 


218 


222 








Plant No. 129: 

BifKft furnace. 


288 


262 


2 


1 


61 


64 






Plant No. 130: 

Blastfurnace 


172 


209 


1 




27 


28 








Plant No. 131: 

Open hearth 


406 
523 
209 
131 

4 


408 
445 
192 
121 




3 


161 
126 
50 
37 


164 


llAll^Tlff (m^hflTllCftl) , 




126 


YartS:.. ..:. 






50 


Mecbanicfl] ..... 






37 


OtlMT. . .....,rw TT.T.- 


















Total 


1,272 


1,170 




3 


374 


877 








Plant No. 132: 

Blast furnace.... 


771 

418 

487 

1,597 

1,332 

2,024 

2,827 

707 


783 

346 

593 

1,371 

1,317 

1,936 

2,704 

676 


2 
1 
2 
3 
2 
5 
3 
6 


5 
2 
3 
2 

4 
1 
7 

1 


385 
384 
480 
539 
908 
482 
1,397 
520 


392 


Bessemer 


387 


Ox>en hearth '. 


485 


Rolling (nwc^anicfti) . 


544 


Rniiinp ^hand) ' 


914 


YarS:..T... :;:::::::;:;... 


488 


Mechanical 


1,407 


Other 


527 






Total 


10,163 


9,726 


24 


25 


5,095 


6,144 




Plant No. 133: 

Blastfurnace 


899 
1,212 
4,590 


1,013 
1,239 
4,581 


3 
1 
10 


8 
4 
13 


107 

94 

1,740 


118 


Yar«8 


99 


Other 


1,763 






Total 


6,701 


6,833 


14 


25 


1,941 


1,960 






Plant No. 134: 

Open hearth 


157 

89 

2,179 


157 

85 

1,585 


2 


2 


49 

4 

103 


53 


Iftoiiing (mec>»ftTilca]) ....,..x.^.4. 


4 


Other 1 


2 


5 


110 






Total 


2,425 


1,827 


4 


7 


156 


167 







Digitized by 



Google 



APPEin>i2: jL 



277 



APPENDIX A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910— Continued. 





Posi- 
tions. 


300<lay 
workers. 


Accidents. 




Plants and departmenta. 


Fatal. 


Perma- 

nent 

Injury. 


Tempo- 
rary dis- 
abiUty 
Iday 
and over. 


Total. 


Plant No. 135: 

'RAiifnv fhand^ 


Ill 
313 


81 
230 






12 

46 


12 


Other 




.......... 


46 










Total 


424 


311 






68 


68 










Plant No. 136: 

Blastfurnace. .....,..,........,.,«--- 


214 


220 




1 


49 


60 








Plant No. 137: 

Blastfurnace. ..•..••••...... 


102 


121 






14 


14 










Plant No. 138: 

Blastfurnace...,. 


193 
396 
103 
276 
676 
711 
1,856 


148 
393 
102 
193 
563 
697 
1,373 






42 
66 
16 
10 
118 
191 
212 


42 


Bessemer ...^..x- 


1 
3 


1 


67 


Bolling (hand) ,..,.,»-. 


19 


Pnddlmg. T...r 


10 


Yards 


4 

2 

1 




122 


Mechanical .* 




193 


Other 


13 


226 






Total 


4,208 


3,369 


11 


14 


654 


679 






Plant No. 139: 

Entire plftT» t 


347 


340 




3 


92 


95 








Plant No. 140: 

Oi>enheartti 


200 
66 
244 


222 
64 
246 






12 
6 
69 


12 


Rollinff C^iftP'i) ....... ... r .... - 






6 


Other 






69 










Total 


610 


532 






76 


76 










Plant No. 141: 

Ppi^dHng .,.,., , , , , - 


42 
20 


33 
16 






2 


2 


Other.... 


















Total 


62 


48 






2 


2 










Plant No. 142: 

12<ntire plant.. 


331 


273 




2 


21 


23 








Plant No. 143: 

Entire plant 


219 


186 




1 


72 


73 








Plant No. 144: 

Entire plant 


054 


782 




4 


46 


60 









Plant No. 145: 

Blast fuTF»ace , 


248 
133 
100 
351 
179 
254 
131 


288 
137 
103 
363 
191 
271 
138 




2 


86 
93 
21 
164 
115 
103 
7 


88 


Bessemer 


2 
3 


95 


Boiling (mechanical) 




24 


Boiling (hand) 


1 


166 


YardsT.'. . . . . 1 


2 


117 


Mechanical 


1 
1 


104 


Other 




8 








Total 


1,396 


1,491 


7 


6 


689 


601 


Plant No. 14e; 

Boiling (hand) 


174 


180 


1 




83 


84 


Plant No. 147: 

Poddllng 


162 
219 
262 


173 
180 
267 






3 
66 
32 


3 


Boiling (band) 






66 


Ofhar 






82 










xotai* ••••••••••••••••••••••••••••• • 


623 


620 






100 


100 










'■■' ■ "■ "— 1 
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APPBNDIX A.-~NUMB£R OF POSITIONS, 300-DAY WORKERS, AND ACKJI- 
DBNTS RESULTING IN FATAL, PERMANENT, AND TOMPORARY 
INJURIES IN EACH OF 165 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 90, 1910-Concluded. 





Peal- 

tlODS. 


800^7 
wcrinn. 


Accidents. 


Flaote and depnrtmente. 


FataL 


Panna. 

nent 
ti^ury. 


Tempo- 

ablUty 

Iday 

andorer. 


TotaL 


Plant No. 148: 

Pn<1<11in0 


170 
960 


100 
334 






2 
41 


2 


ot£ar!™^;iiii;iii;;;!;;;;i;;;;;;;i. 






41 










Total 


630 


583 






43 


43 




* ** 






Plant No. 14Q: 

Steel tnindry 


124 


114 






16 


16 










Plant No. IHh 

PTiH^Hnir 


123 
640 
340 


147 
638 
140 






6 
30 
45 


6 






1 


40 


^Btr^J^\v^\v^y/^VT^ 


« 


46 










Total 


1,021 


825 




1 


00 


01 








Plant No. 151: 

8tMltal»d»7 


236 


218 


1 




31 


32 








Plant No. 152: 

Steel ftmndry 


700 
384 


607 
320 






38 
26 


33 


oSvz?r:...":i"!.!i:!i;:"::!!.: 




1 


26 








Total 


1,093 


036 




• 1 


58 


60 








Plant No. 153: 

Steel toondry 


203 


202 




1 


71 


72 




_^ 




Plant No. 154: 

Steel frandry 


106 


60 






1 


1 










Plant No. 165: 

Steel fcmndry 


07 


02 






4 


4 
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APPENDIX B.—ACOIDBNTS AND TIME LOST, BY DEPARTMENTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30, 1910. 



Departxnants and occu- 
pations. 



Total 
num- 
ber 
of acci- 
dents. 



Accidents for 

wbleh time lost 

was reported. 



Niuft- 
l)er. 



Aggie- 
days 
lost 



D^artments and occu- 
pations. 



Total 
num- 
ber 
of acci- 
dents. 



Accidents for 
which time lost 
was reported. 



Num- 
ber. 



Agm- 

days 
lost 



VLA9I rUBNACBS. 



Bar and day men. 

Blacksmiths...' 

Blacksmiths' helpers. . . 

Blowers 

Boiler makers 

Boiler makers' helpers. 

Bottom fillers 

Bricklayers 

Bricklayers' helpers 

Cagers 

CucpeDixn 

" nters' helpers 



Cinder snappers 

Crane hookers 

C^anemen 

Dustmen. 

Engineers, blowing.. 



Handy men 

Hookers on, pig breaker . 
Iron graders 



Keepers' helpers 

Laborers 

Ladle men. 

Larry men. 

Lever men. 

Loaders 

machinists 

Machinists' helpers — 

Kaster mechamcs 

Ifillwrights 

Oilers and greasers ... . 

Painters 

Pattern makers 

Fig-breaker operators . 

Pig-machine men 

Pipefitters 

Pipe fitters' helpers . . . 

Repairmen. 

R^ir men's helpers. 

Riggers 

Riggeis' helpers 

Roolras.. 



Scale-car operators. . . 

Scrap men 

Skip-hoist operators. . 

Stockers 

Stove cleaners 

Stove tenders 

Top fillers 

Weighers 

Undassified , 

Not reported , 



Total.. 



BESSXMXB STEEL WORKS. 



Blowers 

Bottom-house men . 

Bottom makers 

Chargers' helpers. . . . 

Cinder men 

Cranemen 

Cupola chargers 

Cupola liners 

Foramen 

Ifonpourets 

iMbona 



7 

7 

3 

4 

16 

17 

146 

1 
7 
27 
5 

32 

30 

31 

7 

5 

1 

28 
6 
1 
5 

38 
183 
932 
16 
6 
2 
1 

39 
21 
3 
4 
19 
3 
1 
1 

12 
13 
4 
3 
2 
6 
1 
1 
4 
32 
4 
9 
2 

32 
29 
1 



2 
2 

1 
1 
9 
3 
3 
1 
6 
1 
216 



5 
6 

1 
2 
4 
3 
130 
1 



7 
16 

30 
2» 
25 
7 
3 
1 

24 
6 
1 
2 

ao 

146 

618 

10 

6 



1,317 



1 
1 
1 
1 
3 
3 
3 
1 

1 
7» 



« 

73 
2 
28 
fiO 
11 
1,983 



86 

166 

66 

913 

291 

281 

86 

64 

36 

l«2 

66 

20 

7 

837 

1,831 

7,928 

120 

129 



246 

106 



7 

2 

122 

26 

4 
26 

4 
U 

7 



40 
4U 

33 
176 

41 
819 
631 



322 
65 



17,644 



14 
7 
37 
9 
12 
18 
18 
16 
126 
7 

2,m 



BBSSEMBS STEEL WOBKft— 

oonduded. 



Ladle men. 

Ladle men's hdpers... 

Ifelters 

Ifizer men 

Mdd-oar cleaners 

Oilers 

Runner ro ^n . 

Scrap men 

Stage men 

Steel i>ourers 

Stockers 

Stopper setters 

Tappers 

Vessel men 

Vessd men's helpers. 

Weiehers 

Unclassified 

Not reported 



Total.. 



OPEN-HEABTH STEEL 
WOBKS. 

Chargers 

Cbarghig-Qar operators. .. 

Cinder men 

Crane hookers 

Cranemen 

Door operators 

Firemen 

Foremen 

Oas makers 

Laborers 

Ladle men 

Ladle men's helpers 

lever men. 

Mdters 

Mdters' helpers «. 

Hold cappers 

Mold-car deaners 

Oilers 

Pitmen 

Shearmen 

Steel pourers 

Stockers 

Switchmen 

Weighers 

Uncjassifitf 

Not reported 



Total.. 



BtOOlONO MILLS. 



Bottom makers 

Chargers 

Onder men 

Crane hookers 

Cranemen ••■• 

Door operators 

Engineers, roll 

Foramen >>•••.• 

Qas makers 

Guide setters 

Beaters 

Beaters' helpers 

Hotbed men 

Infot-buggy operators . 

Laboran 

lianipulatofB........... 



4 
2 
1 
2 
11 
3 
1 

28 
13 

227 
32 
4 
2 
3 

105 
8 
1 
2 

169 
1 
5 

122 
1 
3 
9 
2 



781 



2 

10 
2 
1 

26 

12 
191 

28 
4 
1 
3 

91 
6 
1 
2 
138 
1 
4 
113 
I 
2 
9 
2 



666 



466 

6 
16 
34 



64 

28 



148 
49 
70 

121 

328 
13 
47 

106 



6,020 



29 
28 



37 

206 

22 

12 

360 

60 

2,768 

226 

30 

7 

84 

1|196 

126 

6 

34 

00 
1,416 
2 
18 
113 
18 



9,028 



14 
7 
6 
3 

46 
1 

40 

40 

19 
2 

26 
143 

37 
4 

8 
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APPENDIX B.— ACCIDENTS AND TIME LOST, BY DEPARTMENTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30, 
1910— Continued. 



Departments and ooca- 





Accidents for 




which time lost 


Total 


was reported. 


num- 
ber 








of acci- 




Aggn- 


dents. 


Num- 
ber. 


B 


14 


7 


76 




8 


37 




3 


67 




2 


9 


10 


9 


n 


11 


9 


99 




2 


19 








1 


6 




1 


2 


2 


2 


9 


145 


110 


1,367 


4 


4 


43 


20 


18 


211 


3 


3 


10 


1 


1 


6 


1 


1 


8 


7 


6 


123 


fi 


6 


32 


18 


13 


122 


1 






2 


2 


16 


3 


3 


18 


5 


4 


49 


19 


14 


182 


13 


11 


64 


79 


50 


735 


14 


14 


109 


1 


1 


6 


26 


20 


856 


13 


11 


99 


7 


6 


44 


15 


12 


139 


10 


6 


46 


4 


3 


16 


19 


16 


138 


18 


13 


130 


4 


3 


106 


1 






1 


1 


11 


1 


1 


26 


16 


11 


221 


331 


252 


3,063 


1 
3 






2 


43 


1 


1 


9 


1 


1 


7 


1 


1 


51 


2 


2 


35 


1 


1 


6 


1 


1 


28 


1 


1 


7 


2 


2 


16 


9 


9 


86 


6 


3 


72 


79 


61 


864 


4 


4 


32 


2 


2 


25 


3 


2 


42 


1 


1 


5 


6 


e 


m 



Departments and oocu- 



Total 
num- 
ber 
of acci- 
dents. 



Accidents for 
which time lost 
was reported. 



Num- 
ber. 



Aggre- 
gate 
days 



BLOoimro MILLS— coned. 

OUeiB 

RoUen. 
RoUhai 
Rougfaers. 

Sbeannen 

Shearmen'a helpers. 

Stampers.... 

Stooken 

Table 

Ti 

V: 

Total 

BHEKT MILLS. 

Bundlera 

Catchers 

Chargers 

Cinder men 

Crane hookers 

Cranemen 

Door operators 

Doublsrs. 

Drag downs 

Drag outs 

Engineers, roll 

Foremen 

Heaters 

Heaters' helpers.... 

Laborers 

Hatchers. 

Oilers 

Openers. 

Rollers. 

Roll hands 

Roughen 

Scrap men. 

Screw men. 

Shearmen 

Shearmen's helpers. 

Stocken 

Stnlc^teners. 

Tablemen 

Welflihers. 

Undaasifled 

Total 

nJLTB MILLS. 

Catchers 

Chaigen 

Chaigen' helpers. . . 

Cinder men 

Cranemen. ......... 

Door operators 

E n^e ers, roll 

Fofemen 

Oas makers 

Heaters 

Heaten* helpers 

Hook men 

Laborers 

Layers out 

Lever men. 

MarkfliB.... 

Oilers 

Rollers. 



njLTE MiLLS-oonduded. 

Roll hands 

Roughers 

Scrap men 

Screw men. 

Shearmen 

Shearmen's helpers 

Stralghtenera 

Straighteners' helpers . . . . 

Unclassified 

Not reported 

Total 

TUBE MILLS. 

Ball cleaners 

BaUers 

Bailers' helpers 

Bar pullers 

BellDoys 

Bell cleaners 

Bench operators 

Benders. 

Bundlers 

Bundlers' helpers 

Catchers 

Chargers 

Chargers' helpers. 

Clippers 

Crane hookers 

Cranemen 

Cross rollers 

Die setters 

Doublers 

Firemen 

Foremen 

Oas makers 

Oas makers' helpers 

Oaugers 

Heaters 

Heaters' helpers 

Hook runners 

Laborers 

Lever men. 

Oilers.. 

Piercers 

Pipe carriers 

Pipe cutters 

Pipe cutters' helpers 

Pipepatchers 

Pipestockers 

Pipe testers 

Pipe testers' helpers 

Pipe truckers 

Pipe welders 

Reamers........ a. ...a... 

Rollers 

Roll hands 

Roll setters. 

Saw men. 

Shearmen 

Shearmen's helpers 

Socket beUers 

Socket benders and help- 
ers .' 

Socket expanders 

Socket heaters and help- 
ers 

Socket makers 



1 
8 
3 
2 
3 
3 
1 
2 
5 
1 
1 
7 
1 
2 

13 
4 
2 
4 
1 
1 
2 

16 
1 
1 
2 
5 

14 
132 
3 
4 
2 
1 

86 

14 
1 
1 

13 
6 
8 

11 
1 
3 
2 
9 
1 
4 
2 
8 

5 

1 

16 
3 



230 



1 
1 

13 
4 
2 
3 
1 
1 
2 

15 
1 
1 
2 
3 
9 
113 
3 
4 
1 
1 

78 

14 
1 
1 

13 
6 
8 

11 
1 
3 
1 
9 
1 
4 
2 
8 

5 
1 

15 
2 



64 
13 
6 
12 
1,157 

279 
11 
15 

161 
12 



3,231 



8 

152 

54 

10 

33 

19 

4 

176 

318 

166 



42 

8 

11 

265 

74 

21 

63 

6 

9 

36 

177 

2 

6 

8 

61 

193 

1,594 

289 

107 

7 

5 

989 

253 

6 

16 

133 

62 

111 

90 

72 

70 

1 

184 

20 

58 

9 

76 

46 
98 

166 
90 
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APPENDIX B.— ACCIDENTS AND TIME LOST, BY DEPARTMENTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30, 
1910— Continued. 



Departments and occu- 
pationa. 


Total 
num- 
ber 

dents. 


Accidents for 
which thne lost 
was reported. 


Departments and occu- 
pations. 


Total 
num- 
ber 
of acci- 
dents. 


Accidents for 
which time lost 
was reported. 


Num- 
ber. 


Aggre- 
days 


Num- 
ber. 


Aggre- 

days 
lost. 


fUBS MiLU— oondaded. 


3 

11 
3 
2 
7 
1 
2 
1 
1 
5 
4 
7 

26 


3 
9 
3 


30 
91 
10 
10 
178 

6 
14 

6 


STEUCTUEAL Mn.IJS— COO. 

Laborers 


61 
1 
2 
3 
3 
2 


50 
1 
2 
2 
3 
2 
5 
1 


746 


Socket tappers 


J^^ver men 


12 


Socket wfiders 


Oilers and greasers. 

Rollers....?. 


46 


Stookers 


26 


Straighteners. 


Straighteners 


16 


Table men 


Table men 


21 




Unclassified. ... . 


71 


Tong cleaners 


Not reported 


2 


Tongs men . . . 


Total 




Tong take-(MDb. 


19 


140 
56 
141 
330 


81 


69 


948 


Tm&ers... 


FOUNDRIES. 




Welders 


840 

3 

1 

52 

160 

30 

20 

1 

1 

36 

4 

166 

1 

2 

604 

15 

12 

2 

33 

303 

286 

2 

24 

3 

66 

21 

12 

15 

11 

6 

1 

2 

4 

28 

108 


336 
3 
1 

24 

39 

13 
9 
1 
1 

17 
1 

72 

1 

2 

334 

11 
5 
2 

15 
190 
103 




XTnclBflriflfHl . 






2,770 
20 


Total 


614 


462 


7,411 


Clampers 




Cleaners 


8 
152 




1 
35 

1 
42 

1 
32 

3 

6 

1 

14 
55 
24 

3 

22 
17 

1 
10 

3 

42 
39 
14 
35 
25 
582 

4 
12 

1 
56 

1 
213 
122 

1 

5 
11 
188 
09 
16 
51 

3 
79 

2 

7 
85 
166 


1 

23 

1 

24 

1 

19 

3 

6 

1 

6 

89 

16 

3 

13 

13 

1 

2 

1 

31 

26 

13 

22 

20 

483 

3 

8 

1 

40 

1 

191 

73 

1 

6 

4 

118 

73 

7 

33 

2 

61 

2 

6 

72 

165 


S 

287 

7 

388 

4 

256 

18 

133 

35 

43 

322 

199 

8 

170 

132 

13 

16 

4 

284 

212 

241 

283 

230 

6,944 

24 

83 

10 

960 

19 

602 

16 

134 

26 

1,217 

642 

63 

474 

6 

709 

6 

30 

967 

1,807 


Core iPftkflfs 


Bondlem 


Crane hookers 


361 


Catchers 


dsnemei] ...,T......»i... 


235 


Catchers* helpers 


Capfjli ehujgers, . ^ „ , , . „ 
Cupola (ihargcrs' belpors, 

Cupolft liners, ,.*,* 

Foremen., ,.,,,» 


50 


Chargnrs 


60 


Chugers* helpers 

Ci«<ier mrni... . . 


15 
243 


Cnme hookers 

Cranemen. 


Qrlndera ,.,,,* 


1 

436 

4 

19 

3,673 

91 


Cranemen's helpers 

Door operators 


In iiiJeciors. ..,,„,,.,,,. . 




Lftdk meQ ,..,....,. 




Ladla men's helpers. . . „ 

Ifolifirs. ..,„..,... 

Meliets' tielpera, „. 


33 

8 

219 


iToremen 

Gas makers 

g^j;e«..' 


Moldefs'helpera......... 

Oilers 


2,292 
1,389 


GnidiB setters 

Heaters 

TTnn^n.nf l.<t1.><^_ 


Pattern m«f3 

Pattern fiierg' helper . . _ . 






Hookers '.'. 

Hotbed^men*.***.".*.".*.*.*.*.".* 


Rammers ,. 

Rammers' helpers.. ..'.'..'. 

Rumblers 

Sand blasters 


2 

6* 

10 


15 

ie 

63 


Laborers 

Lever men. 

Oilers and greasers 

Heelers 


Shake outs 

Stockers 


7 

4 
1 


33 
59 
28 


TiAiiAra 


Truckers 




RolW helpers 

BoU hands 


Wneei breakers 

Wheel rollers 

Unclassified 


3 
17 
44 


6 

64 
445 


Saw menlllllilllll""! 

Scrapers 

Scrap men 


Not reported 

Total 


22 
2,897 


10 
1,283 


62 
12,760 


Shearmen 

Shearmen's helpers 

Stockers 


DOCK AND ORE TAEDS. 


38 
4 

13 
2 


34 
3 

11 
2 


^ 


Straighteners 

Straighteneis' helpers.... 

Stranders 

Table men 


Oilers V. 


Ore-bridge operators 

Samplers 


116 
13 


UnflSsSedV.^IIIIIII";! 


Total 


57 


60 


653 


Not reported 


TAEDS. 

Crane engineers ......... . 


1 

10 
23 

5 
18 
12 






Total 


2,130 


1,624 


19,208 






1 

1 
1 


1 
1 


1 

A 


Crane hookers.. .^.^^^11^. 


8 
18 

5 
13 
10 


429 




Cranemen 


292 


Otndfrmffi 


Cranemen, locomotive.... 
I)rop men . 


42 




178 


Hotbed niaa 


« 1 iH 


Snifbeers, lbb<»notilyeLll^ 


808 
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APPENDIX B.— ACCIDENTS AND TIME LOST. BY DEPARTMENTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30, 
1910— Continued. 



Departments and ooes- 



Totid 



Ur 
ofaool- 
dents. 



Aooidfliits for 
whloh time lost 
was reported. 



Nom- 
ber. 



AttTO- 
days 



Departments and ooco- 



Total 
num- 
ber 
of acd- 
dents. 



Accidents for 
which time lost 
was reported. 



Num- 
ber. 



Aggie* 
gate 
days 
lost. 



TABDA— cooclnded. 



Firemen, locomotive. . 

Foremen. 

Laboirers 

Loaders 

LocomotiTO crane flrenwn 
Locomotive crane switch- 



Painters 

Bepair men.., 
Shea rm en.. ... 



8toc( 
Switchmen... 

Teamsters 

Trackmen 

Truckers 

Yardmasters.. 
Unclassified.. , 
Not reported., 

Total... 



6 

48 

1,225 

71 

2 

8 

1 
1 
3 
23 
17 
235 

eo 

3 



1,809 



Electricians 

Electricians' helpers. . 

KnginecTB 

Foremen 



Light trimmers ... . 

linemen 

Linemen's helpers. . 

Ifotormen 

Oilers 

Repairmen. . 



Total. 



MSCBULinCAL. 



Blaokamiths 

Blaokamiths' helpers. . . 

Boilermakers 

Boilermakers' helpers . 

Bricklayers 

Bricklayers' helpers — 

Carpenters 

Carpenters' helpers. 

Crane hookers. 

Drillers 

Drillers' helpers 

Engineers. 



Qfinders 

Handy men... . 
Laborers 



ICachlntots' hel] 



laihrrii^ts. 
Hillwrighti 



ts' helpera.. 
mechanics... 



Jits' helpera 

Ollera 

Palnten. 

Patternmakers 

gjrittem ma kers' helpera . 

P^efltttB^ he^psn.*... 



101 



79 
53 
33 
29 
44 
43 
137 
12 

1 

37 
10 

2 
11 

7 
104 
flO 
82 
308 
150 

5 
76 
32 

4 
23 

ap 

7 



4 

36 

1,083 

58 

1 



1,443 



76 



a 

87 
21 
23 
36 
82 
105 
12 
1 

21 

4 

1 

9 

7 

96 

39 

61 

236 

108 

5 

60 

24 

2 

17 

16 

8 

48 

U 



18,8tt 

541 

8 



3 


24 


1 


8 


1 


22 


2 


11 


7 


87 


10 


303 


173 


3,207 


34 


476 


2 


25 


7 


22 


5 


27 


17 


202 


2 


27 



20,304 



46 


1,280 


4 


39 


1 


10 


4 


8 


8 


206 


1 


4 


2 


8 


6 


82 


1 


4 


1 


21 


1 


12 


1 


8 


1 


7 



1,668 



404 
400 
865 
&» 

523 

1,970 

150 

4 

210 

18 

2 

45 

81 

838 

907 

6S2 

2,361 

1,125 

67 

1,001 

200 

87 

W 

270 



MacBAincAL— concluded. 

Plumbefa..^ ^.. 

RumtfB.-.^.H.- 

Bfipetr men . - . ^ ^ - ■ 

Rep^ men's helprra . . . 

Riggers' iwipers. ^ * 

Riveteri,.... 

KlveTteTS*belpi*r3.* 

RollchlpT**™.- 

Roll tumera 

Roll ttirnem" tiHisers 

Shiiper hands 

StnicturftWrou warkere. . 

tJnrlaseiflKi. 

Not reported... 

Total 

BOILBX HOI7SB8 AKD EN- 
Omi BOOMS. 

Boiler deanen 

Boiler inspect ore 

Engineen 

Firemen 

Firemen's helpers 

Foremen 

Laborera 

Oilere 

Pnmp men 

Water tenders 

Unclassifled 

Notrepcfted 

Total 

fOlflS SHOPS. 

Chargen 

(%ippen 

Cranemen 

Dooroperatora 

Hammermen 

Hammermen's helpen. . 

H-.t-r4...., 

HiuiiT^" helpers 

Laborers^,-.-- 

Lever ja^o.. 

Cil^i and freaacra 

Fe^ men. , 

Shearmen. .. ^ ^ ^ ^ 

flbeannen^a helperj^ 

Taog^mfiD 

Welaioff bBm mermen... 

Dnclaadfled 

Not reported... 

Total 

CB'UCreLB STKEL 
MAKINO. 

.Chippers 

Cinder men 

Cover 

OasmaKcn, 

Laborera 

Ladle mc 

Metten.. 

Ifolden. 



1,655 



20 

1 

79 
120 

1 

3 
62 
17 

7 
23 

4 



172 



1,248 



13 



136 



26 
4 

286 

15 
984 

76 

46 
169 

12 
106 

66 
3 

14 
155 

72 



16,196 



730 
744 



65 

917 
246 

56 
250 
193 

26 



3,309 



69 
6 



295 
250 
118 
109 
454 
40 



51 

4 



61 
3 
26 



1,476 



48 
14 
6 
150 
171 
106 
U 
231 
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AFnHDIZ B.--AOCIDJSNTS AND TIME LOST, BY DEPARTMENTS AND 
OCCUPATIONS, IN 180 PLANTS FOR 2 YEARS ENDING JUNE 30, 
1910— Concluded. 





Total 

bar 
ofaoel- 
dents. 


Aooidentildr 
which time lost 
was reported. 


patlona. 


Ttotal 

nnm- 

ber 

ofeod- 

<1fntv 


Aoddentafor 
whidi time lost 
was reported. 


Num- 
ber. 


"asr 


Nnnoh 
berw 


lost. 




k 




cmucDLB arwML mas- 
PotflUan 


4 
26 
tf 
2 
» 
1 
3 


4 
26 
6 
2 
9 
1 
3 


107 
788 
88 
8 
88 
3 
187 


Oilen and greasers 


12 

1 
3 
7 
2 
6 

11 
1 

12 
1 
167 
2 
4 

27 
3 


12 

1 


108 
12 


PollmMNit. 






rSS!:::::::::;;;;;:;:: 


5 
2 
2 

11 
1 

12 
1 
143 
2 
3 

23 
3 


27 




Heelers' helpers 





TmMn. 




61 




Stockers 


70 


KffiSiia;*"""!"?! ' 


Hf^titmm... 


3 




Tmotm 


103 
16 


Total 


110 


101 


1,030 


Wire cleaners ... 






6 


O0U>PBAWIMO. 


U 


10 


121 
38 
12 
73 
10 


Wire drawers' helpers. . . . 
Wfae spoolers..... 


Piawbaach men 


n^i^fiA^ , 


223 


Pimwb— flii nifin'i Mpfrn. 


Not reported 


30 


FonnMB 


Total....J 




Tiftbonn 


360 


308 


8,671 




ChenUsts 


HimiiiiHi *w* 


6 

5 
12 
12 

2 
13 

6 
39 

2 
290 

I 

3 

78 
66 

1 

1 

12 
22 
13 
10 

5 
192 
11 


I 

12 
7 
2 

13 
4 

29 
2 
236 
2 
8 
3 

72 

86 
1 
1 
8 

21 
9 
9 
5 
161 
6 




Total 


21 


19 


248 






60 
254 
131 


0DP> nuwnro a«d kout 

OfO. 


1 

1 
6 
1 
2 
2 
1 
1 






ChemiatB' helpers 

Chiiman 


ClnaiiBfB 


cSS^:::;;;;::;;::':': 


86 


Cranahookfln 






Flanmrs...... <......... . 


17 


Drawbenoh men 


1 


14 




96 


Drawbeoflh men'f helpers . 
I^aborars ,.,. 


Grinders 


63 






Inspectors. . . . ^ 


340 


9t?ft<shtfmn. 


2 


116 


Janitors 


16 


^rSSRtfM' ;;:;:;;•; ■ 


Laborers... •••••. ...... 


3,608 
118 


Not reported 






Oitefs 








PoUoemen 


28 
21 


Total 


14 


3 


130 


Samolers 




mmuriMni 


886 
703 
10 


PUODUNO. 


2 
25 
6 

1 
22 
96 
8 
2 
1 


2 
18 
4 


31 
181 
30 


Sheannan'shelpen 

flheaiiiMUi. acraD ......... 




Bhippen. 


6 


Bmbf^lnv 


Strootoral-inn workers . . 
Tniokers 


151 


Boahelen'belpeia 

l^ffMimi... 


358 




265 


Tiftbonn ......... 


18 

73 

7 


340 

2,018 


Watehmm ...'. 


166 


PwMlfin 




16 


g^5>he»e»»........ 


W 


TTimflaiAml ,.!!!... . 


2.186 


Notieperted 


76 


UndamMed 






TMmi 










809 


672 


9,640 


Total . - 


m 


122 


8i675 






HOT BBTORTSD. 

Bondhn 


1 
1 
1 
2 
1 
2 

872 

2 

1 

1 

10 

565 


1 
1 
1 
2 
1 
2 
387 
2 
1 






60 
18 

1 
20 




i2 
lit 


IS 


Bsrbod'Wtto operators. • • • 




4 


Bvndlm ??? 




26 


Charfm... • 


Foremen 


34 


Onumhooimn 


TmDMrtfir^ 


2 






Jeiuters 


37 


Dtonamen 


37 
10 
1 
18 


5 
2 
16 
96 
688 
120 


Laborers 


'••S 


FnearaakMB 


Stockers 


Fenoe nakHs' helpers.... 


TrimknY ., 


4 


GancHi.. 


Watohnmn 




liabmi. 


TTnoliwf ff^AH , . . . , , , 


9 
543 


139 


IfOom operators 


Not reported 


5,431 




Total 




1,440 


960 


9,388 
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APPENDIX 0.— NATURE OF INJURY, BY DEPARTMENTS, IN 130 PLANTS 
FOR 2 YEARS ENDING JUNE 30, 1910. 

NUMBBB OF IN JURIES. 



Nature of injury. 


Blast 
fur- 
naces. 


Steel 
works. 


Roll- 


Found- 
rles. 


Yards. 


Ma- 

dhan- 
icaL 


Miscei- 
laneous. 


Notra. 
ported. 


TotaL 


nBBMANXMT INJX7BIBS. 
liOBS of OM ttfin.*. ........... 






3 
1 


3 
3 
2 
1 
8 
12 
34 

9* 


1 
5 


4 
3 






10 


Licns of oDA lee ............. 


1 
1 


1 






13 


liOBS of 0116 hand ........... 


8 
1 

12 
16 
36 
3 
10 


3 

3* 

7 
16 

i" 


8 


Lon of both hands 










2 


Loss of fhuznb ......x. 




1 
8 
10 
2 
3 
1 


5 
17 
37 

4 
7 


6 
7 
16 
3 
6 


3 
13 
38 

3 

6 


80 


]j088 o' fltwt flrgc . T , 


3 

11 

1 
4 
1 


77 


Loss of otiiar fingers 


107 


I^oss of ono foot .^ ..■ 


14 


Loss of on© ey©a . . , 


40 


TiOSs of both eves ............ 


3 


















Total permanent inju- 
lies 


22 


21 


74 


65 


42 


56 


71 


30 


871 






nifPOBABT DISABILinES. 


71 
6 


56 

2 


130 
14 


504 

11 


69 
9 


191 
11 

1 
31 

1 

1 

15 
U 

9 

61 
123 

360 
148 
319 
17 
71 

U 

7 

ii* 

50 

9 

43 

117 


188 
13 


44 

5 


1,192 


Fraotoie of one arm 


70 


Practnn of both arm^ ....... 


1 


Fraotuie of one leg. 


14 


14 


18 


31 
4 
3 
3 
7 

34 

145 
332 

572 

330 

441 

29 

56 

1 

148 

4 

3 

4 

77 

5 

38 

67 

4 


36 

i* 

15 
8 
16 

97 
119 

381 
326 
406 
26 
41 
1 
11 

2 

16 
45 

3 
41 
U4 

5 


19 
1 

4 
34 
11 
13 

83 
111 

459 

189 

456 

34 

76 

9 

47 

19 

17 

47 

150 

5 

39 

141 

1 


6 

9* 

5 
6 

98 
93 

840 
177 
386 

ii* 

ii* 

1 

5* 

116 
8 

31 
154 

10 


148 


Fraeture of both lees 


6 


Fraotnre of skull 


4 
19 

6 
12 

80 

87 

291 

233 

396 

14 

33 

21 

128 

8 

3 

25 

232 

4 

26 

125 

2 


3 
9 
13 
U 

eo 

69 

162 

109 

228 

10 

17 

1 

137 

6 

2 

10 

93 

ii* 

89 

4 


1 

16 
15 
16 

133 
147 

804 

417 

670 

14 

94 

•—230* 

4 

2 

13 

313 

10 

67 

264 

5 


17 


Fracture of ribs. 


110 


Other fractures -,.-.,. 


75 


Hand crushed or broken 

Foot or toes crushed or 
broken 


107 
746 


Fingers crushed or broken. .. 

Hand or fingers bruised, out, 

eto 


1,079 
3,360 


Foot or toes bruised, out, etc. 

Other bruises, outs, eto 

Distooations 


1928 

8,303 

134 




419 


Asphyxia.. 


88 




786 


Bums by gas 


48 


Bums by Seotridty ... 


38 


Bums by steam and water... 
Bums not sneci^ed .......... 


131 
1,076 


HflrnJa ,. r - 


' 39 


Phual injuries 


373 




1,061 


Not reported 


81 






Total temporary disa- 
bilities....... 


1,838 


1,122 


3,885 


3,842 


1,767 


1,699 


3,065 


1,419 


16,057 






Total nonfotaliojuries. 


1,860 


1,143 


3,459 


3,897 


1,809 


1,655 


3,156 


1,449 


16,428 



PERCENT 


OF INJURIES OF BACH NATinUB. 






Total permanent inju- 
ries 


1.2 


1.8 


2.1 


L9 


3.8 


8.4 


8.3 


3.1 


2,8 






TIMPORABT DISABIUnES. 

Eye Injuries 


3.8 
.3 


4.8 
.2 


8.8 
.4 


17.4 
.4 


8.3 
.6 


U.6 
L8 

8.1 

7.4 


6.4 
.6 


8.0 
.3 


7.3 


Fracture of one arm 


.4 






Fracture of one lee.. 


.8 


1.2 


.5 


LI 
.1 
.1 
.1 
.3 
.8 

6.0 
U.6 

19.8 
U.4 
li.3 


L4 

',1 

.8 
.4 
.9 

6.4 
6.6 

2L1 
18.0 
33.4 


.9 


.4 


,9 


Fracture of both legs ........ 




Fracture of skull ............. 


.2 

LO 

.3 

.6 

4.8 

4.7 

16.6 
12.6 
2L8 


.8 
.8 
LO 
LO 

6.2 
6.0 

U.3 
9.6 
19.9 


.8 
.6 
.4 
.6 

8.8 
4.3 

38.3 
13.1 
19.4 


.3 

LI 

.6 

.6 

8.8 
6.1 

31.8 

11 


Ii' 

.3 
.4 

6.8 
6.8 

38.6 
13.3 
19.7 


:i 


Fracture of ribs. 


.7 


Other fractures 


.5 


Hand crushed or broken 

Foot or toes crushed or 

FingesB trashed or broken. . . 

Hand or flngera bruised, cut, 

eto 


.7 

4.6 

6.6 

30l4 


Foot or toes braised, out, eto. 
OttMT braisM, eto J......... 


ffi? 
ULf 
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AFPBHDIX C— NATURE OF INJURY, BY DEPARTMENTS, IN 130 PLANTS 
FOR 2 YEARS ENDING JUNE 30, 1910— Concluded. 

FEB CENT OF INJURIES OF EACH NATUKE-Condaded. 



Naton of ix^ory. 


Blast 

fur- 

naces. 


Steel 
works. 


Roll- 
znUu. 


Found- 
ries. 


Yards. 


ICa- 

fthftTi. 

leal. 


Hisoel- 


Not re- 
ported. 




laneoos. 


TotaL 










0.8 

1.8 

1.1 

&9 

.4 

.2 

1.3 

12.5 

.2 

1.3 

e.7 

.1 


0.9 

1.6 

.1 

12.0 

.5 

.2 

.9 

8.1 

...... ^. 

7.8 
.3 


0.4 
2.7 


1.0 
1.9 


1.4 
2.3 
.1 
.6 

.'i* 

.9 
2.5 

.2 
2,3 
6.3 

.3 


1.0 
4.3 

.8* 

.4 

.7" 

3.0 

.5 

2.6 

7.1 


1.1 
3.5 

.4 
2.2 

.9 

.8 
2.2 
7.0 

.2 
1.3 
6.5 


""ii* 

.'8* 

.1 

.*3' 

7.9 

.2 

1.4 

10.6 

.7 


0.8 




2.6 


Asphyxia 


.2 


BiUDs by hoft metal 


6.9 
.1 
.1 
.4 

9.4 
.3 

1.6 

7.8 
.1 


5.1 

2!7 

L3 
2.3 
.1 


A5 


BuTDs by gas* 


.3 


Bozos by electrleily 

Burns by steam and water... 
Bums not specified 


.2 

.8 

6.5 


HflrnJa t77. ,.. 


.2 


Plund iniuries 


1.7 


TTpdiwSliert ,..,,.. 


6.5 


Not reported 


.2 










Total temporary di8a> 
bilities 


96.8 


98.2 


07.8 


98.0 


97.7 


96.6 


96.7 


97.9 


97.8 






Total nonfatal injuries. 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



APPENDIX D.— NATURE OF INJURY, BY DEPARTMENTS, IN 1 ESTAB- 
LISHMENT EMPLOYING AVERAGE OF 6,624 MEN, 6 YEARS ENDING 
DEO. 31, 1910. 

NUBIBBB OF INJUKIES. 



Nature of injury. 


Blast 

tar- 

naoes. 


Steel 
works. 


BoU- 


Found- 
ries. 


Yards. 


Me- 
chan- 
ical. 


Miscel- 
laneous. 


Total. 


PKBMANXNT INJXJBIE8. 

Loss of one arm 
















1 


Lossof onelctt 


2 
2 
2 
6 

1 


3* 

4 
12 


1 


2 


1 




7 


Loss of thumS 


7 


TiOfls of first flniWr r ...t-- 


1 
3 


4' 

1 


1 
3 




8 


Loss of other fingers 


31 


Loss of on© foot "...... 


3 


Loss of one eye 


1 


1 


4 




9 


Loss of both eves 




1 


















Total permanent injuries 


13 


12 


20 


6 


7 


9 

85 
5 


19 

6 

2 

6 

2 

1 

3 

3 

6 

16 

40 

27 

87 

22 

10 

8 

2 

29 
2 

i* 

8 
2 
14 


67 


TKMTOBABT DISABIUTIES. 

Other eye ii^Juries 


91 
14 

1 
18 


46 
14 


47 
12 


25 

1 


31 
5 


344 




56 




3 


Fracture of one lee 


14 


36 


6 


11 


12 


102 




2 


Fracture of ribs 


5 
12 

4 

22 

41 

205 

215 

364 

76 

35 

56 

192 

41 

12 

51 

201 

1 

30 
4 


5 
12 
7 
31 
52 
220 
181 

1? 

19 

8 

290 

37 

7 
9 

73 
4 

20 
4 
3 


3 

20 

8 

64 

128 

394 

387 

429 

99 

46 

4 

11 

12 

36 

8 

87 

2 

18 

3 

1 


5* 

3 
5 
31 
66 
56 
75 
16 
11 

38* 

3 
2 
3 
15 
2 
6 

i' 


2 

5 

4 

30 

54 

197 

180 

240 

68 

20 

3 

3 

i* 

7 
15 

1 
7 
2 


6 

10 

7 

20 

34 

224 

167 

231 

96 

39 

11 

10 

6 

10 

18 

32 

3 

8 

1 


22 


Other firactures.. 


67 


Hand crushed or brolcen 


36 


Foot or toes crushed or broken 

Finger? enwhed or hToVen x . . . . . 


178 
356 


Hand or fingers bruised, cut, etc 

Foot or toes bruised, cut, etc 


1,346 
1,203 


Other bruises, etc 


1,706 


Dislocations 


462 




180 


Asphyxia 


90 


Bums bv hot wetal ..---, 


644 


Bums by gas 


101 


Bums by electricity. 


97 


'RiiiTiR hv stAfiTTi and WAter 


98 


Bums not specified x, ...... 


423 


Hernia .* 


14 


Plural injuries 


97 


Unclassified 


16 


Notrenorted 


19 












Total temporary disabilities.. . . 


1,691 


1,422 


1,855 


370 


886 


1,024 


314 


7,662 


Total nonfatal injuries 


1,704 


1,434 


1,875 


376 


893 


1,033 


314 


7,629 
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APPENDIX D.— NATURE OP INJURY, BY DEPARTMENTS^ IN 1 EOTAB- 
LISHMENT EMPLOYING AVERAGE OP 0,624 MEN, 6 YEARS ENDING 
DEC. 31, 1910-0onclud«d. 

FEB CEirr OP INJI7BIB8 OF BACH NATUBB. 



Nature of iojory. 


Blast 

tar- 

naitfif 


StMl 


boh- 


Fonnd- 
rlia. 


Taidl. 




Mlseal- 


l^teL 




wofks. 










Total ponnanflatlz^Iurte 


as 


0.8 


LI 


1.0 


ao 


ao 




•l» 


IKMPORABT DOABTUTaa. 

ETDinhirim.......... 


- 6.8 

.8 

.1 

1.1 


8.2 
1.0 


2.5 
.0 


6.6 
.3 


8.5 
.0 


8.3 

.5 


aii 

LO 
.0 

Lf 
.0 

.8 

1.0 
1.0 
1.9 
5.1 

13.8 
8.6 

37.0 
7.1 
8.3 
2L0 

li' 

9.3 
.0 

.T 

216 

.6 

4.5 


4,§ 




.7 


Fractare of both arms..... 




FiBctureofoneleg 


1.0 


1.9 


1.6 


1.2 


1.2 


LS 


Fiactore of both legs 




Fracture of ribs... T 


.3 

.7 

d 

3.4 

12.0 
12.6 
21.4 
4.6 
2.1 

a. 3 

11.3 

2.4 

.7 

8.0 

11.8 

.1 

1.8 

.2 


.3 
.8 
.6 

2.2 

8.0 
15.3 
12.6 
19.5 

6.0 

1.3 

.6 

20. 2 

2.6 
.5 
.6 

6.1 
.3 

1.4 
.8 
.2 


.2 
1.1 

.4 
8.4 
6.8 
21.0 
20.6 
219 
6.8 
2.6 

.2 

.6 

.0 
1.9 

.4 
4.6 

.1 

':l 

.1 


""i.'3' 
%l 
1.3 
8.3 

17.6 
14.9 
19.9 
4.3 
2.9 

""i6.*i' 

.8 
.5 
.8 

4.0 
.6 

1.6 

'i' 


.2 
.6 
.6 

8.4 
6.0 
22.0 
20.1 
318 
7.6 
2.2 
.8 
.3 

.*i* 

.8 
1.7 
.1 
.8 
.2 


.0 

1.0 

.7 

1.0 

8.3 

31.7 

15.3 

22.8 

9.3 

3.8 

1.1 

1.0 

.6 

1.0 

1.7 

8.3 

.8 

.8 

.1 


.Z 


OUiwfractonB 


.9 


Hand crushed or broken 


.5 


Foot or toes crushed or broken 

Fingers crushed or broken 


4.7 


Hand or fingers bruised, cut, etc 

Foot or toesDruised. out. etc 


17.6 
16.8 




23.4 




5.9 




XA 


Asphyxia 


1.2 




7.2 


Bums by gas.....T.,r.T 


1.3 


Bums by elecibricity.. 


1.S 


Bums by steam and wat^ 


LS 


Bums not specified 


5.5 


Hernia 


.2 


Plural injuries. 


LS 


Unclasped 


.2 




,2 








•••.. .. 




* Total temporary disabilities.... 


99.2 


00.2 


98.9 


98.4 


99.2 


89.1 


100.0 


99.1 




IX. 


100.0 


100.0 


100.0 


100.0 


1X.0 


100.0 


100. 







APPENDIX E.--NUMBER AND PER CENT OF INJURED IN PLANT IN- 
VESTIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, BY 
DEPARTMENTS AND YEARS, 1905 TO 1910. 

BLAST FUBNACBS. 





Total 
in- 
jured 


Xi^arBd persons who returned to work in spedfled we«lL 


Years. 




























14th 


Not 




per- 
sons. 


1st. 


2d. 


3d. 


4th. 


6th. 


6th. 


7th. 


8th. 


9th. 


10th. 


Uth. 


12tfa. 


18th. 


and 
later. 


re- 
port* 
ed. 


1906 


406 
399 
314 
191 
313 
181 


196 

146 
108 

72 
105 

78 


70 
80 
64 
37 
28 
32 


37 
48 
43 
15 
21 
18 


28 
26 
17 
16 
12 
16 


23 
30 
14 

10 
14 


9 
12 
12 
9 
8 
3 




5 
6 
3 

7 
2 

1 


6 
16 
10 
3 
1 
4 


2 






4 
2 
6 


3 

3 
16 
13 
6 
5 


23 


1906 

1907 

1908 

1909 

1910 


3 
6 
3 


...... 

1 
2 

1 


10 
17 

6 
13 

8 


Total. 


1,704 


704 


301 


182 


116 


97 


63 


22 


24 


89 


13 


11 


6 


14 


44 


79 
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AFFSHinZ B.-~NTniBER AND PER CENT OF INJUKED IN PLANT IN- 
VE8TIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, BY 
DEPARTMENTS AND YEARS, 1906 TO lOlO-Oontinued. 

BLAST vnBlTACXiB-Concliided. 





Total 
in- 

Jured 
pef- 

•ODS. 


li^lofBd P6II0OS wbo ntmiMd to woiktii ipsoJltod wnk. 


Y«tn. 


ift 


2d. 


3d. 


401. 


Mh. 


6QI. 


7tlL 


Oth. 


901. 


lOtfa. 


llth. 


12th. 


ISth. 


14tfa 
and 
Uttf. 


Not 


1906 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


48.0 
36.6 
34.4 
87.7 
40.3 
43.1 


17.2 
20.1 
17.2 
19.4 
13.1 
17.7 


9.1 
12.0 
U.7 
7.9 
9.9 
9.9 


6.9 
6.6 
6.4 
8.4 
6.6 
8.8 


6.0 
7.6 
4.6 
8.1 
47 
7.7 


2.2 
8.0 
3.8 
4.7 
8.8 
1.7 


0.7 
L8 
LO 
2.1 
1.9 
.6 


L2 

L6 

1.0 

3.7 

.9 

.6 


1.2 
40 
3.2 
1.6 
.6 
2.2 


0.7 
.8 

L6 
.6 
.6 

LI 






LO 
.6 
L6 

"IT 


0.6 
.8 
6.1 
6.3 
2.8 
2.8 


6.4 


1906 

1907 

1908 

1909 

1910 


as 

1.6 
1.6 


"b'i' 

.6 
.9 

.6 


4.8 
6.4 

2.6 
6.1 
L6 


Total. 


100.0 


41.3 


17.7 


10.7 


6.7 


6.7 


3.1 


L3 


1.4 


2.8 


.8 


.6 


.4 


.8 


2.6 


4.7 



8TBBL WOBU. 
NITliBBI^ 



1905 

1906 


267 
271 
335 
119 
225 
217 


120 
80 

106 
47 
74 
77 


62 
42 
60 
26 
42 
85 


27 
34 
42 
14 
24 
29 


22 
25 
88 

11 
34 
34 


16 
19 
19 
6 
10 
10 


3 

7 
10 

4 
6 
10 


6 
6 
11 

4 
10 

4 




1 
10 
7 
1 
3 
8 




1 


1 


1 
4 
3 


4 
11 
11 
2 
9 
11 


9 
28 


1907 

1908 


8 




22 

2 


1909 

1910 


...... 


8 


1 
1 


11 
6 


Total. 


1,434 


604 


256 


170 


189 


78 


40 


40 


81 


26 


17 


6 


4 


10 


48 


n 



', CBHT* 



1906 

1908 

1907 

1908 


100.0 
100.0 

loao 
loao 
loao 

100.0 


44.9 
29.6 
31.6 
39.6 
32.0 
36.6 


19.6 
15.6 
17.9 
2L0 
18.7 
16.1 


10.1 
1X6 
12.6 
1L8 
10.7 
13.4 


8.2 
9.3 
9.9 
9.3 

10.7 
11.1 


5.6 
7.0 
6.7 
4.3 
4.4 
4.6 


LI 
3.6 

8.0 
3.4 
3.7 
4.6 


L9 
3.3 
8.8 
8.4 
4.4 
L8 


L6 
LI 
L6 
.8 
L8 
3.3 


a4 

8.7 
3.1 
.8 
L3 
L4 


a? 

3.3 


a4 


a4 


a4 

L6 
.9 


L5 
4.1 
3.3 
L7 
4.0 
5.1 


8.4 
10.8 
6.6 
1.7 


1909 

1910 


...... 


L3 


.4 

.4 


4.9 
3.3 


Total. 


100.0 


36.1 


17.9 


11.9 


9.7 


6.4 


3.8 


3.8 


L6 


L7 


1.3 


.3 


.8 


.7 


8.3 


6.4 



BOLLmO MILLS. 
NUBUBB. 



1906 


848 


164 


80 


39 


18 


17 







3 






1 






1 


14 


1906 


401 


149 


66 


40 


26 


34 


13 




10 






2 


1 




10 


33 


1907 


357 


134 


74 


39 


13 


20 


80 




6 






3 


8 




18 


35 


1908 


168 


67 


39 


14 


14 


9 


6 




6 








1 




7 


6 


1909 


309 
393 


139 
100 


89 

68 


29 
35 


30 
24 


23 

33 


11 

13 




7 
6 












6 

5 


17 


1910 


3 




10 










Total. 


1,876 


733 


356 


186 


124 


134 


71 


83 


36 


81 


17 


8 


5 


9 


41 


104 



', CBNT. 



1006 

1906 

1907 

1908 

1909 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


47.1 28.0 

37.2 16.6 
34.7 20.7 
39.9 17.3 
4L7 12.6 
34.1 23.2 


8.8 
10.0 

lao 

8.8 
9.4 
1L9 


5.2 
6.3 
3.6 

S:? 

8.3 


5.0 
8.6 
5.6 
6.4 

7.1 
7.6 


3.6 
8.0 
6.6 
8.6 
8.6 
4.4 


L7 
L7 
3.3 
L8 
L9 
.7 


a6 

3.6 
L7 
3.0 
X8 
L7 


0.8 
3.0 
3.0 
3.4 
XS 
L4 


L3 
L9 


as 

.6 
.6 


a3 

.8 
.6 


ao 

L3 


a3 

3.6 
3.6 
4.3 
L6 
L7 


7.0 
8.6 
5.5 


1910 


LO 




3.4 










Total. 


100.0 


39.1 19.0 

1 


9.9 


6.6 


6.6 


3.8 


L7 


L9 


L7 


.9 


.4 


.3 


.8 


3.3 


5.5 
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LABOB CONDITIONS IN IBON AND STEEL INDUSTBT. 



APPENDIX E.— NUMBER AND PER CENT OF INJURED IN PLANT IN- 
VESTIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, BY 
DEPARTMENTS AND YEARS^ 1905 TO 1910— Continued. 

MECHANICAL. 
NITMBBB. 









Injnrad persoxis wlio returned to work in speoifled week. 




Total 






Yean. 


in- 
jured 




























14til 


Not 




per- 
sons. 


l8t. 


2d. 


3d. 


4th. 


6th. 


6tlL 


7flL 


Sth. 


9th. 


10th. 


Uih. 


13tfa. 


mh. 


and 
later. 


■ST 


1905 


416 


248 


64 


33 


17 


14 








6 




1 




3 




10 


1906 


186 


88 


38 


20 




9 




2 




3 






2 






7 


1907 


182 


86 


32 


18 




3 




3 




1 




2 


2 


6 




8 


1908 


73 


31 


12 


8 




4 




2 




2 


•«•«■• 


1 


1 


1 




1 


1909 


76 
102 


34 
48 


13 

21 


3 
11 




2 
3 


2 


1 
2 




3 
2 






1 


1 




4 


1910 






2 














Total. 


1,034 


535 


180 


92 


48 


36 


26 


10 


18 


17 




4 


6 


9 


19 


82 

















PEB CENT. 
















1905 

1906 

1907 

1908 

1909 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


59.8 
47.3 
47.3 
42.5 
44.8 
47.1 


15.4 
20.4 
17.6 
16.4 
17.1 
20.6 


7.7 
10.8 

9.9 
11.0 

3.9 
10.8 


4.1 
3.2 

4.9 
5.6 
6.6 
6.9 


3.4 
4.8 
L6 
5.6 
2.6 
2.9 


1.9 
2.7 
2.7 
1.4 
6.3 
2.0 


1.1 
1.6 
2.7 
1.3 
2.0 


1.7 
1.6 
2.2 
1.4 
3.9 


1.4 
1.6 
.6 
2.7 
3.9 
2.0 


0.3 
1.1 
.6 


0.2 

"'i'i' 

1.4 


1.1 
1.1 

1.4 
1.3 


0.6 

1.4 
1.S 


1.2 
.6 
L6 
6.6 
2.6 
8.9 


3.4 

3.8 
4.4 

1.4 
6.3 


1910 






3.0 
















Total. 


100.0 


51.7 


17.4 


8.9 


4.6 


3.4 


2.4 


1.0 1 1.5 


1.6 


.4 


.4 


.6 


.9 


1.8 


3.1 



YABDS. 
NUMBER. 



1906 


390 


168 


41 


30 


16 


11 




11 


1 


1 


3 


1 




1 


3 


9 


1906 


199 


73 


36 


30 


13 


30 




3 


3 


3 


3 




3 


2 


7 


13 


1907 


146 


47 


34 


14 


11 


13 




1 


4 


1 


3 




3 


1 


4 


15 


1906 


60 
94 


34 
36 


10 
30 


9 
9 


6 
6 


4 
4 




3 
3 






3 










3 


1909 


3 


3 


3 




1 


1 


7 


1910 


105 


46 


14 


16 


8 


4 


3 


3 


1 


4 


1 




3 




1 


3 


Total. 


894 


393 


144 


87 


67 


66 


36 


33 


11 


10 


9 


8 


7 


6 


16 


49 

















PEB CENT. 
















1905 

1906 

1907 

1908 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


57.9 
36.7 
33.3 
40.0 
37.3 
43.8 


14.1 
17.6 
16.4 
16.7 
31.3 
13.3 


6.9 

lai 

9.6 
15.0 

9.6 
14.3 


6.3 
6.0 
7.6 
8.3 
6.4 
7.6 


3.8 
10.1 
8.3 
6.7 
4.3 
3.8 


3.1 
3.0 
6.6 
1.7 
3.1 
3.9 


3.8 
1.5 
.7 
3.3 
3.1 
3.9 


0.3 
1.0 
3.7 


0.3 
1.0 
.7 


0.7 
1.0 
1.4 
8.3 

* i.T 


0.3 


"i.'6* 

1.4 


0.3 
1.0 
.7 


1.0 
3.4 
3.7 


3.1 
6.6 
10.8 
5.0 


1909 

1910 


3.3 
1.0 


3.1 
3.8 


3.1 


**3.'9* 


1.1 


1.1 
1.0 


7.4 
1.9 


Total. 


100.0 


44.0 


16.1 


9.7 


6.4 


6.3 


3.9 


3.6 


1.3 


1.1 


1.0 


.3 


.8 


.6 


1.8 


6.6 



MISCELLANEOUS DEPABTMSNTS.^ 
NUMBEB. 



1906 


176 
111 
75 
62 
153 
110 


94 
36 
29 
30 
64 
33 


29 
26 
7 
8 
25 
22 


13 
10 
11 
6 
15 
20 


12 
10 
5 
5 
10 
10 


11 
2 

4 
3 
6 
9 


3 

6 
3 
4 

7 

4 


..... 


8 


2 
3 

1 










4 
1 
7 
3 
3 
6 




1906 

1907 


1 


3 
3 




3 




1908 


2 

1 
1 




1 
1 


...... 




1909 

1910 


6 
2 


4 


2 


...... 












Total. 


687 


286 


116 


74 


62 


36 


27 


8 


11 


10 


8 


5 


3 


4 


33 


81 



1 Xncladlni; foundry, docks and ore yards, electrioal, and other departmantt. 
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APPENIIIX E.— NUMBER AND PER CENT OF INJURED IN PLANT IN- 
VESTIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, BY 
DEPARTMENTS AND YEARS, 1905 TO 1910— Concluded. 

MISCSLLANEOnS DEPABTMSNTS--Concluded. 
PER CENT. 





Total 

in- 
Jured 

per- 

80D8. 


Injured persoofl who returned to wprk in spedfled week. 


Years. 


l8t 


2d. 


3d. 


4th. 


6th. 


6th. 


7th. 


8th. 


9th. 


10th. 


nth. 


12th. 


13th. 


14th 
and 
later. 


Not 
re- 


1905 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


53.4 
32.4 
38.7 
48.4 
41.8 
30.0 


10.6 
22.6 
9.3 
12.9 
10.3 
20.0 


7.4 
9.0 

14.7 
8.1 
0.8 

18.2 


6.8 
9.0 
6.7 
8.1 
6.6 
9.1 


6.3 
1.8 
6.3 
4.8 
3.9 
8.2 


1.7 
6.4 
4.0 
6.6 
4.6 
3.6 


*3.*6* 

*i'2" 

.7 
.9 


1.7 


1.1 
2.7 
1.3 










2.3 
.9 
9.3 
4.8 
2.0 
4.6 


2.8 


1906 

1907 

1908 


0.9 


1.8 
2.7 


""i.'6* 
.7 


2.7 
""*9' 


7.2 

8.0 
1.6 


1909 

1910 


3.9 
1.8 


2.6 


1.3 


"'*9' 


6.9 
1.8 


Total. 


100.0 


41.6 


16.9 


10.8 


7.6 


6.1 


3.9 


1.2 


1.6 


1.6 


.4 


.7 


.3 


.6 


3.3 


4.6 
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LABOB OOKDinONS IN IBOK AND STEEL IKDU8TBT. 



APPBNDa r.— NUMBER OF INJX7RED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 





BLAST rUBN ACBS. 












loltmd penonB who retonied to work in spedfled week. 




lit. 


ad. 


3d. 


4th. 


6th. 


6th. 


7th. 


8th. 


Bw Mid ol^y iDtti 


1 
3 


1 

8 
2 

1 

M 

8 

1 
4 














niAAkainUlis aiMl hAlAMM 








1 






Biow«n 












SoIImt dtUMin) •■•■.... 


1 
8 
92 
16 














RAflMr niAVMS and iMtMn. 


1 
6 


7* 


2 
7 
2 








Bottom flUan 




8 


1 


Brfi^kliiTfini uid hdiMFS. 


CagWB 












Cftrp#ntOTi 


8 


3 






1 






Carptnttfs' helpcn 












96 

1 
4 
1 


• 
3* 




1 
1 


4 
2 

1 


8 


4 






CiUDfl hookflfs. T.......... 






CntiMmen 










DrUlfln 










Drop mtn 


1 














Dusl men 


8 


2 


2 


1 
1 


2 


1 




Dynamitera 


Electrical hdp«n 


1 
1 
6 
30 




1 










KnglnMrs, Wowlpg, 












Firemen. .' ''............ 






1 
2 


2* 


1 
2 


1 
2 

1 


1 
1 


Foremen t , r ............. . 


9 


8 


Greasers ../................ 


Handv men and heli>ers 


12 

1 

34 

n 

316 


9 


4 


3 


2 




Hoist operators 








Keepers 


13 

25 

122 



21 
80 



11 
61 


2 
3 
41 

1 
1 


2 
4 

23 


1 
3 

4 


2 

1 
11 


Keepers' hypers. 


Laborers 


Ladle inspectors. ................... 


Ladle men 


2 
7 


2 

4 


1 
3 










Maehinists and helpers 


1 




1 


Master mechanics. .* 






Motor inspectors 




1 
6 














Oilers...:. 


10 


4 

1 
8 


2 


4 


1 


1 


1 


Ore-bridse operators. 


StatSr.r?.^!. !.."!!:::::: 


6 

1 
38 

3 
63 

6 


r 

16 


3 




















Pipe fitters and helpers. ...» 


4 


2 


4 


3 


1 


2 


ihunp men. *. 


Riggers. ,-^^-«, ^^--^.,,,... 


17 
3 


10 


7 


6 


6 


1 




Romers 


Roofers' helpers 






1 








ScaleKAT operaUnv 


4 




2 


1 
1 








Scrap men 






1 










1 






Stookers 


3 
7 
34 

1 














Stove cleaners 


4 
14 

1 


3 
2 


4 


2 
3 








Stove tendtfs 


2 


1 




Stove tenders' helpers 


Structoral-iron workers 






1 








Bii^tchTneTi .., 


1 
6 


!!!"!!! 


1 
1 










TopflUers 




1 




1 


1 


Water tenders 


TTncJlUffffflAH , 


4 


4 


2 


2 


1 





2 




Total 


704 


301 


182 


116 


97 


63 


29 


24 





BESSEMER STEEL WORKS. 



Blacksmiths. 




1 

2 

1 














Bottom-housemen... 




i* 


1 






1 




Bottom makers 


3 
2 
2 
3 
4 






Chippers 












Crane hookers 


3 

1 
1 
2 


3 

1 
1 


1 


1 








Cranemen 








Ctipola chargers ,.., 




1 


1 






Cupola lineii and helpers 






Dynamite blasters 
















Engineers, blowing 


1 


' i 














Engineers, locomotive 






1 








Fireman. 


i 










.i...... 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
6- YEAR PERIOD, 1905 TO 1910. 



BLAST FUKNACES. 



Ii^ored persons who retomed to work in specified week. 


Days lost 


Fatal 
injuries. 




0th. 


10th. 


lltiL 


12th. 


13th. 


14th 
and 
later. 


Week 
not 

report- 
ed. 


Total. 


Total. 


Average 

days lost 
were re- 
ported. 


Total 
injuries. 












1 
1 


i' 

1 

3* 

2 


3 
7 
3 
5 
10 
86 
24 
1 
11 


115 

174 

21 

186 

599 

1,350 

387 

9 

144 


38 
25 
11 
47 
60 
16 
18 
9 
13 


i' 

2 

r 

i" 

3 

i' 

2 

4 
15 


3 













7 












3 


1 










1 
3 
1 
2 


5 




1 






10 


1 


1 






86 








24 












1 
















11 
















1 


2 


1 






1 


1 


5 


70 
4 

10 
1 
1 

13 
1 
2 
2 

11 

50 
1 

35 
1 

64 

147 

738 

1 

7 

18 
1 
1 

30 
1 

13 
2 

60 
2 
112 
9 
1 
7 
4 
1 
3 

23 

48 
2 
1 
3 

15 
2 

36 


1,518 

79 

169 

1 

9 

313 

30 

24 

142 

187 

1,252 

45 

584 

6 

996 

2,915 

12,874 

35 

196 

307 


24 
20 
17 
1 
9 
26 
30 
12 
71 
19 
26 
45 
18 
6 
16 
21 
18 
35 
28 
18 


72 






4 








1 








11 














1 
















1 


1 












1 


13 












1 
















2 












1 


i' 


2 












12 








1 




3 


52 








1 












2 


3 


36 












1 


1 
4 
17 


2 

5 


1 
3 
5 








3 

5 
41 


66 


1 
1 


3 

7 


2 
14 


151 

753 

1 












1 


i' 

1 


7 








1 




18 













1 














14 
563 

17 
197 

11 
1,053 

2,268 
78 


ii 

19 
17 
16 

6 
18 

2 
21 
10 


3' 

i' 

4* 


1 


1 














33 














1 


1 












1 


13 












2 


2 


1 








1 


2 


61 








2 


3 


3 






1 


4 


3 
1 


116 






9 














1 
















68 
144 
21 
12 
717 
675 
15 
31 
26 
488 
117 
1,281 


10 
48 
21 

4 
33 
14 

8 
31 
13 
35 
59 
37 


3 

4' 

1 


10 






1 








1 


4 












1 
















3 












2 


1 


27 








1 


1 


49 












2 
















1 














1 
1 


3 


4 









1 


i' 

3 


15 






........ 


2 













36 














39 


13 


11 


6 


14 


44 


79 


1,704 


32,467 


20 


45 


1,749 











BESSEMER 


STEEL 


WORKS. 






















1 
4 
5 
4 

11 
5 

10 
3 


11 
90 
44 
173 
206 
40 
181 
33 


11 
23 

9 

58 
19 

8 
20 
17 


2* 

i' 

r 


1 

4 
5 

ig 
3 

1 
2 








































1 


1 


1 
























1 










1 
1 




































2 

1 
I 


13 
32 
3 


7 
32 
3 
















1 


••••••.. 














a 
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LABOB CONDITIONS IN IBON AND STEEL INDUSTBT. 



APPENDIX F.— NUMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 6-YEAR 

BESSBBIEB 8TBBL WOBKS-Oondadad. 





lojored persona who returned to work in specified week. 


Oocapfttkma. 


lit 


2d. 


Sd. 


4th. 


SQL 


6th. 


7th. 


8th. 


VornDtm ... 


3 

1 

1 

1 

123 




1 


1 










Oas xn&kws .• 










QniAJMrs. , .. 
















Hftndy msn 


1 

£2 
1 
5 


39* 


1 
26 








1 
4 


laborers T , . . T . . T . 


22 


12 


10 


Ladlt liners 




7 
1 
2 
2 
3 



8 


5 


2 


1 


2 


i' 


ynchlnistx 


IfaAhiTifst^B' hAlnATK . . 
















Melters 


i 
1 


2 


1 
1 










Meltere' helpers 










U«llwright«*^h«lp^T? 








1 


Mixer <yper{itonir. . . . , . - r 


2 














Mold cappers. ...^ 
















Moldcmn^rs...... 


















Oilers 








1 
1 
2 










-pitmfn, 
















Repairmen..... 


1 
1 














Riners 


i" 

1 

3 
6 


1 










Ro^rs 












Runner men 


4 
4 
3 














Scrappers 


2 


3 

1 


i 

1 








Steel ponrers 








Steel pourers' helpers 




1 




Stockers 


2 


1 


1 






3 


fttopper makers. 










Swftchmen 


2 


1 

1 
1 
6 


1 


1 


1 








TsDDers' helners... 








Vwsel Hne»».-.TT-xr,---r 
















Vessel men. 


3 


1 


1 
1 






1 


Weighers 






nnfttfl«sifl«H.,.T 


8 

1 


2 

1 






1 




Not reported 






















Total 


191 


98 


62 


47 


32 


17 


16 


8 





OPEN-HEARTH STEEL WORKS. 










1 
















Boile' makers* heli>er8. ..,.,,, r 


1 
3 














Bricklayers 


9 


3 


1 

1 


2 




1 




BrifWayeiw' >^AlTwr» 


Carmen......... 








1 








CaixwnterB 






1 














1 












Cinder men . . . r , . . , 






2 

1 
2 












i 

5 
2 


2* 

1 


2 
1 


i' 

1 


1 
1 

1 






Cranemen 






Door operators 






DrUlers 










Drop men 


2 
3 
16 
6 




1 












Electricians ,--r-- 












Firemen 


9 
3 

1 
2 

63" 


6 


6 


2 
2 






1 


Foremen 




1 


Gas makers 






■pTffndy men. ...a.. 


4 

1 

103 

1 

36 
6 
1 

73 








1 




1 


Hfdipers I 


1 
29 






Laborers • 


31 


8 


7 


10 


2 


Ladle liners 




20 

1 
2 
37 


20 
2 


9 


13 

1 

9 


4 
1 


3 


4 


MftchlTtf-sts And h«lpe«? . . . r 


Melters .". 






Melters' helpers 


19 
1 


27 


3 


4 


2 


Mold cleaners.. . ..................... 


Oilers 
















Pipe fitters and heli>eTs. 


1 
19 

1 
1 


7 


2 
9 

1 














% 


' 


2 


4 


1 


Riggers 


::::::::r.:.: ..." 








Stage men. 






V/^V//JV/.^[.J..V,V„] 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Continued. 

STEEL WOBK8— Oondadad. 



Ii^ored penooa who zetomed to work in apedfled week. 


Days lost 


Fatal 
ii^tQies. 




Oth. 


10th. 


nth. 


12th. 


13th. 


14th 
and 
later. 


Week 
not 

ed. 


Total. 


Total. 


per injury 
for^eh 
days lost 
were re- 
ported. 


Total 
injnrlea. 
















344 
32 

13 
14 

19 

16 
2 


66 

3 

3 

93 

6,887 

12 

781 

2 

7 

44 

86 

65 

12 

160 

150 

27 

27 

54 

101 

13 

25 

313 

160 

47 

389 

120 

178 

13 

18 

244 

39 

295 

22 


U 

8 

3 

23 

22 

12 

27 

2 

4 

11 

12 

65 

6 

160 

150 

27 

27 

18 

34 

13 

5 

24 

12 

47 

40 

120 

25 

13 

9 

13 

20 

23 

11 


1 
i* 

6 

i* 

i* 

2 




















































10 


6 


3 


2 


1 


9 


26 


340 


2 










1 


3 


32 






























































































; 








1 
1 




































































1 




































1 

1 
1 
1 






1 










14 










14 


























1 
1 
























1 












































2 




21 
















1 






1 




2 


16 
























13 


8 


8 


8 


3 


17 


38 


5&6 


11,254 


22 


15 


670 



OPEN-HEARTH STEEL WORKS. 

















1 
1 

21 
1 
1 
1 
1 
2 
9 

15 

1 
3 
3 

42 

14 
1 
9 
3 
277 
1 
124 

13 

6 

187 

1 


2 

13 

379 

25 

32 

20 

13 

48 

650 

265 

320 

90 

26 

10 

668 

363 

8 

237 

20 

5,670 

2,814 
241 
119 

3,720 
17 


2 

13 
18 
25 
32 
20 
13 
24 
62 
20 
53 
90 

9 

3 
16 
26 

8 
26 
10 
22 

2 
24 
20 
241 
20 
17 


i' 

1 

i' 

i' 

i" 


1 
















1 




2 













21 












1 
















1 
















1 
















1 
















2 


1 








1 


2 


2* 


10 






1 


16 










1 


6 










1 


1 














3 
















3 


1 










1 
1 


2 


42 








1 


14 










1 












1 


i' 

18 


9 












3 


6 




1 




1 


9 


277 
1 


2 


1 








6 

1 


6 

1 


125 








13 


1 
1 










5 


2 






1 


6 


4 


187 






1 
















1 
















3 
63 
2 
1 

1 


36 
1,682 
23 
5 
07 


12 
27 
12 
5 
67 


3 




1 


1 




2 


2 


1 


63 
8 
















1 




i 












1 
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APPENDIX F.— NUMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 6-YEAR 













Injured penons who returned to work in spedfled week. 


Oooupattona. 


Ist 


2d. 


3d. 


4fh. 


6th. 


Gth. 


Tth. 


Stb. 






2 

7 

1 
















10 


8 

1 


2 


1 


2 


2 


1 


8topp6r makers .....tt -r^rr-- 


Btotmer setters . ... 


i 

1 
1 

8 












Swftchmon .......,., ^ 


1 
1 
3 














Weighers 














UnfiiRffiiiflwl 


2 


1 








1 










Total 


313 


158 


108 


92 


46 


23 


25 


13 







BLOOMING MILLS. 










Bl«»ks"»ithp 


1 
1 
1 
















Bottom mftkers 












1 






Bricklayers. . . 














Carmen 




1 
2 














4 

1 
3 
2 

1 
1 


1 




1 


1 






Qnder men 






Crane hookers ... 


2 

1 


1 




1 








Cranemen 








Door onerators . .. 















Drillers 










1 






Drillers' helDers 














KtfK^ti^cfans . . . . , 


2 








1 


. 






EngiTiAAnf, roll- . . 


1 












Firemen. .' --,,-.,-,._,, 


1 
2 














Foremen 


2* 


i 
1 






1 






Handy men 










Heate>^ and belp^rs , , 


1 
2 
23 

1 












In0)t>buggy opwators 


2 

7 


9" 


1 
1 




1 
6 








Lsuxners 


4 


1 




Lever men 


Loadersa ^^ 


1 
1 
1 


1 
1 




2* 


1 
1 
1 








Machinists 


1 






1 


ManhlniRts' h^ipArs 






Manipulators . . - . - . ^ - . . . 


1 








i/riiiwi*(giit«^r 








1 








Motor inspectors. 




1 

1 













Oilers and greasers. 


2 






1 








Painters -,-,„, 






1 






Pipefitters 


1 


1 




1 
1 








Pine fitters' helners 










Rcpaif men .,., - 




1 
1 






1 






Riggeis 


3 

1 


1 










Refers 












Roll hands 
















Shearmen 


2 

1 










1 






Shearmen's helpers 


















1 












Table men 


2 
1 
5 


1 












Weighers 














Unclajwified , 


2 


2 


1 




















Total 


67 


28 


21 


7 


16 


11 


1 


1 







SLABBING MILL 


• 










CSiippers 


7 

1 
4 

1 
1 






2 


2 




1 




r^ndAT men 






Crane booVers 


5 




1 
1 


1 
2 








Cnmemen 








Electricians 












Enfifineers. roU 


















4 
2 

1 
1 
1 


3 
2 




1 
1 










Foremen 










HftTidy Tnen , . , . . 










Heaters 
















Heaters' helpers 










yr^ 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910-Contmued. 









OPEN-HBARTH STl 


nSL WOBKfil-<3onoladed. 






Ii^aied perMOfl who retained to work in spedfled wedc 


Days lost. 


Fatal 
injoxies. 




Mh. 


lOIlL 


llfh. 


12tll. 


13th. 


14th 
and 
later. 


Week 
not 

report- 
ed. 


Total. 


Total. 


Average 

days tort 
were re- 
ported. 


Total 
ixUarioB. 


1 














3 

38 
2 

1 
2 
2 
18 


84 
826 

23 
2 

16 

16 
197 


28 
23 
12 
2 
8 
8 
13 




8 


2 








2 


1 


38 








2 
















1 
















2 
















2 














3 


18 
















12 


9 


2 


1 


7 


31 


39 


879 


18,663 


22 


6 


884 



BLOOMING MILLS. 



SLABBING MILL. 

















10 


7 

46 

2 

21 

208 

7 

168 

177 

2 

43 


7 
23 

2 
21 
21 

7 
21 
44 

2 
22 


i" 

8' 





























































1 






10 




















1 








1 












1 






























































67 
11 


39 
8 
2 

08 

46 


93 
1,061 

68 

176 

110 

1 

30 
182 
40 
40 
42 
22 
47 
47 
4 


13 
8 
2 
17 
15 
6 
10 
19 
2 
19 
29 
22 

3^ 
91 
12 
40 
14 
22 
24 
9 
4 
































































1 


































1 










2 


3 

1 


00 


























1 




























64 












































1 


i' 


























































































































1 
















43 
2 
10 
18 
6 
203 


14 
2 

16 
6 
6 

18 


















































































1 


11 
















2 




1 




1 


4 


9 


168 


3,080 


19 


4 


172 

















12 

1 
13 


188 

4 

336 

90 

7 


16 
4 
26 
28 
7 





12 


















1 










1 




13 








































1 
















09 
66 

4 
2 
7 


9 
11 
4 
2 
7 


..... .^ . 

. . . t-. . . 
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lat 


2d. 


3d. 


4fh. 


6th. 


6th. 


7fh. 


8th. 


Mficbi'^firtff 


2 

4 
2 


1 

1 
1 


1 












ICachinists' helpers #.. 
























Oflfin and neainrs 


1 
1 


1 










Painten 


1 
1 
























P^ flttors' helpf^rs 


1 
2 
















3 

1 
1 
1 
8 
5 


2 


'"!.' 








1 


^«K^ 










Boll turnerSa . ......... 
















flnrAD mAn 






1 
1 
1 










Bhflfljmen . . . r 


3 

4 
1 


1 
2 




1 




1 


Sh^ftrni^TY's helpers 


fltrcLfv'htAnArR 










T&blfl men . . .... 


2 
4 






1 


1 
1 






TTFK^KtiiiflMl ..... 


2 


1 


1 












Total 


171 


99 


44 


29 


22 


13 


6 


7 





MECH^iNICAL. 



PlilOVjpiiHhf .,,--. 


19 
16 
9 


10 
6 
2 
2 
14 
10 
4 


2 

4 

2 

5 
4 
3 










1 


BlaclmnithR' heliwrs . . r . . . . 


2 

1 


1 


1 


1 


Boiler malrers « ■ . 


TInflar TnAlrar«* hAlTWrs 










BrtoMayers r r - 


19 
24 
17 
2 

1 








1 
2' 


1 
1 
2 


Biidklayen' helpers 


4 

1 


1 


2 


Carpenten '. 


CarrMmters' helTmn 






Chippers 
















Cruie hookers 


4 
4 
1 

8* 

3 
2 
2 
2 
12 


2 

1 
1 
1 
3 

2 

1 












Cranemen 


10 
8 
4 

19 
2 
6 
6 
4 

28 


2 


3 


1 






Drillers . 






Eng^ineers 


1 
2 
1 

1 


1 








Engineers, locomotive 


1 


1 




Engineers, mechanical 


Firemen. 


i" 


1 
2 




1 


Foremen 


'ff f^mfrM^nn^fi'g holliers 






ITf^ndy men. 


5 


3 


3 


1 






Heaters • 






Holsters 


1 

1 

60 

1 

3 

81 

59 

9 

1 

1 

1 

12 
13 




1 












Inspectors , . r . . . , 










1 
1 


Laborers 


10 


13 


4 


6 


4 


1 




Machine hand?. . . 


1 

18 
22 
4 
2 
1 










1 


2 

1 

1 


Mach^fjftrff , 


11 
9 
3 

1 


7 
8 
2 


4 
4 


4 
3 


MfM^^ifnf^tV liftlpfirs 


Oilers and greasers 


Painters " 




1 


1 


Pattem TnaTfeTS. .... , .... 






Pipe coveiers 














Pipefitters 


7 
2 


3 
1 

1 
1 
7 


1 


3 

1 


1 
1 






Pine fitters' helners 




1 


Punch-press operators 


BeiMiir men . .*. 


3 

49 
2 


ii* 


6' 


1 
3 










2 


2 


4 


Biveters 


Biveters' helpers 


1 














Boll (!ihipI>«TS ..........y...--r T 


1 
1 

14 
3 
1 
1 
7 

16 














Roll turners 


6* 


1 
2 




1 








Roofers 








Roofors' heli>ers 




1 








8}i6annen 


1 












Stralghteners' helpers (gaggers) 

Structural-iron workers 














1 
5 


1 
1 


1 

1 


1 






1 


Unclassified 
















Total 


535 


180 


92 


48 


35 


25 


10 


18 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1906 TO 1910— Continued. 











PLATE MUXS-Gondaded 








* 




Days lost 


Fatal 
in^iirles. 




OtlL 


10th. 


11th. 


mh. 


13th. 


14th 
and 
later. 


Week 
not 

ed. 


TotaL 


TotaL 


Average 

^^ 

days lost 
were re- 
ported. 


Total 
liUarlea. 












1 


1 
1 


16 
13 

13 


180 
86 
15 
44 

30 

3 



113 

4 

3 

38 

190 

186 

10 

76 

243 


40 
14 
5 

23 
10 
3 

14 
4 
2 
14 
13 
14 
10 
10 
22 


1 

i" 

i* 
























• 


















































































































































1 


17 


1 












13 
































1 


1 










1 


13 












5 


8 






a 


7 


80 


438 


6,805 


17 


4 


443 









BIECHANICAL. 



86 
87 
15 
4 
43 
50 
83 
2 
1 
7 
21 
10 
7 

87 

7 

14 

13 

6 

54 

1 

2 

2 

105 

1 

5 

137 

118 

23 

7 

3 

1 

29 
20 
2 
6 
102 
2 
2 
1 
3 
21 
6 

sr 

1 

14 
26 



506 

713 
867 

54 
400 
506 
448 
9 
6 

86 
260 

68 

84 
586 

66 
264 
363 

43 
667 



26 
54 

1,373 

5 

71 

3,045 

1,880 

684 

191 

13 

4 

467 

215 

77 

69 

2,178 

8 

10 

2 

62 

142 

96 

14 

5 

226< 

305 



86 

37 

15 

4 

43 

51 

33 

2 

1 

7 

21 

10 

7 

88 

7 

14 

13 

6 

55 

1 

2 

2 

107 

1 

5 

139 

120 

22 

8 

2 

1 

29 

20 

2 

7 

104 

2 

2 

1 

3 

21 

5 

2 

1 

15 



17 



19 



32 1,034 15,639 



16 



14 



1,048 
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miundpii 


MM wbo fttonwd to work in speettad wedc 


OooapfttloiiiL 


Ut 


M. 


Sd. 


Ml 


Ml 


eth. 


Tfh. 


8th. 


FUHnmiifliff' h^pf^ , 


1 
















GaipaQtara 




1 






1 






OanMiiten' hdiMis 


1 












Ohugwt 
















C3iiDD4n. 


15 
5 

7 
8 
1 
2 

1 


6 
2 
2 
2 


3 


4 


2 


2 


1 




Core xn&kfln ... 


Crano hookers 


7 
1 


3 

1 


3 
2 


3 
2 


1 


2 


Creooiiiflii 


Copolft chargers 


1 





KiMftridaDsT. . . . ... 












Firemen 
















Qas nukers 


2 

1 














Handy men 


3 






2 








Heaters :... 




1 
9 










55 

1 
2 


21 


13 


5 


7 


2 


3 


Ladlelineis 


liftdlfl men . 




1 

1 




1 








Ladle men's helpers 








Ui|Ahfi^f«^t" . 


1 

1 
29 
11 

1 

1 
1 














ir^hfni^' hfilpAK 
















Molders 


17 
6 


2 
6 


8 

4 


6 
2 


4 


1 
1 


1 


Molden* helpers 


Motor inapectors 


RoU turners 

















8aw men 



















1 














Timekeepers 






1 












Un<4«ss<flH 




1 


1 
























Total 


147 


61 


35 


31 


23 


19 


7 


6 





DOCKS AND ORE YARDS. 










Crane hookers.. 


1 


1 


2 




1 








Foremen 








Handy men 


1 
1 
13 


7' 


1 
2 

4 
1 












Hoisters 












Laborers 


6 


5 


1 


1 


2 


Machiniifts 




1 
1 
2 
2 














oSera.v.?^ .V**",;::::::::::;: 


i* 

3 


1 






1 






Ore>bridge operators 










Riggers 


1 


2 










Ramplers 










Sooopers 


6 


1 


2 


3 


1 
















Total... 


28 


13 


14 


11 


7 


2 


1 


2 





YARD DEPARTMENT. 



Bricklayers 


1 

4 
















Carpenters 


2 














Camenters' helners 










1 






2 
6 
2 












Crane hookers ....................... 




1 


1 


2 


2 






Cranemen 






Cranemen, locomotive 


1 
4 


1 
2 












Drop men 


4 
1 
3 
1 
5 


1 






1 




Klfl«t»1fifft»^!? . , 






Engineers, locomotlv^^ 




1 








1 




Engineers, locomotive crane 








Foremen.'. 


7 


2 


1 


3 








Greasers 




1 




Handy men 
















268 


91 


50 

1 
1 


42 


35 


11 


13 


7 


Linemen 


Loaders 


i 


2 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 191(>-Continued. 

FOUNDRY. 



iQloied penooa who retomed to work In ipecifled week. 


Days lost 


Fatal 
ii^orles. 




9tti. 


lOCh. 


Uth. 


12th. 


13th. 


14th 
and 
later. 


Week 

not 
report- 
ed. 


Total. 


Total. 


days lost 
were re- 
ported. 


Total 
Ipjuries. 
















1 
2 

1 
1 

36 

10 

34 

17 

2 

2 

2 

2 

6 

1 

137 

1 

4 

1 

2 

1 

76 
30 
1 
1 
1 
1 
1 
2 


4 

58 

5 

74 

589 

458 

1,366 

348 

51 

9 

87 

23 

80 

28 

3,207 

62 

16 

116 

1 

1,574 

472 

7 

5 

6 

10 

27 

27 


4 
29 

5 
74 
17 
61 
42 
20 
26 

6 
44 
12 
13 
28 
26 

2 
16 
16 
58 

1 
21 
16 

7 

5 

5 
10 
27 
14 


2* 


1 
















2 
















1 






1 
1 










1 


1 
1 

1 










1 

1 
2 


36 






1 
2 

1 


10 


1 








34 








17 












2 
















2 










1 






2 














2 
















6 
















1 


1 


1 


1 


1 


1 


8 





139 
1 
















4 
















1 












1 




2 












1 


1 
1 


1 


1 


1 




2 


2 


76 
30 














1 
















1 
















1 
















1 
















1 
















2 


















6 


3 


4 


2 


2 


15 


15 


376 


8,698 


24 


2 


378 











DOCKS AND QBE YARDS. 




















1 
1 


6 

1 
2 
3 
43 

1 
1 
5 
3 
8 
1 
17 


76 


16 




6 














1 














25 

38 
880 

16 

6 

140 

16 
106 


13 
13 
21 
15 

6 
37 

6 
13 


i" 

1 


2 
















3 


2 










1 


1 


43 










1 
















1 










1 




1 


6 










4 
















9 














1 
2 


1 






1 






1 


475 


30 




17 












2 




1 




1 


2 


7 


91 


1,786 


21 


2 


93 











YARD DEPARTMENT. 
























1 
6 
1 
3 

12 
2 
2 

14 

20 
601 


2 

31 

48 

96 

221 

8 

28 

237 

3 

66 

6 

244 

44 


2 

5 
48 
32 
18 

4 
14 
18 

3 
13 

6 
14 
44 




































? 










1 




















12 








































1 






1 


14 



























































2 


20 




























1 
33 




6 


7 


2 


4 


3 


11 


9,675 
20 
101 


17 
20 
20 


9 


600 


i 
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LABOR CONDITIONS IN IBON AND STEEL INDUSTBT. 



APPENDIX F.— NUMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 6-YEAR 

YARD DBPABTIOBNT-Coaoliidad. 





Isdored pcnons wtaoretomed to work in specUted wnk. 


OoeapfttiooL 


Ut 


2d. 


Sd. 


4th. 


6th. 


eth. 


7th. 


8th. 


Plpefttten'helpen 


1 
1 
















Riveters' helpera 
















SonD men 








1 








Shearmen 






1 


3 






1 


Shflarmen's helpers ....^...... 


1 
6 
83 




1 






Stodcen 


1 
36 














17 


9 


13 


12 


5 


3 


TrM^rmen 


Weicrhmaffters 


1 
1 
















YatS masters 






1 










Yard superintendents 








1 






Unctassined 


1 




1 






















Total 


393 


144 


87 


57 


65 


26 


22 


11 





ELBCTBICAL DEPARTMENT. 



R1e€triHanfl 


31 


7 


3 
1 
2 




1 








Rlectridans' apprentices 








Klectricians' Yi4pi^ 


7 
2 

1 
1 
1 
1 
1 
8 


8 






1 




1 


EngineerSi electncal 






Firomen. '. 










1 






Foremffli 


2 
2* 


1 
1 
1 










Handy men 












Laboren 


1 




















Linemen 


4 


4 

1 


1 


2 








Linemen's helpers 








Um>l^ii|A h^nH . 






1 










Ma^liintetfl ,. 


1 
3 
1 
3 


2 












Motor inspectors 






























Oilers 






1 










Repair men 


1 


1 










Rlmrs 


2 
8 












TTn^Saspified 


4 


1 


1 


1 


1 




1 




Total 


71 


25 


16 


6 


4 


3 




2 





MISCELLANEOUS DEPARTMENTS. 



QK^milRtJi 


2 

1 
1 
1 
















Chemists' helpers 










1 






Clerks 


r 


1 










Firemen 












Handymen 














Inspectors 


















lAfc>re»^- - . . T , . . r . T . T r . . - T , . . 


15 


7 
1 
1 


6 


3 


1 






1 


IfftAhinfat" , 






Oilers 
















Pipe fitters' helpers 






1 










8amplers .^ 


1 
2 
4 
13 


1 
1 
2 
3 












Timekeepem , 


2 












Watchmen 


1 




1 






Undassifled 




















Total 


40 


17 





5 


1 


2 




1 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Concluded. 



TAIID DEPARTMENT-Gonduded. 



Injured persons who returned to work hi specified week. 


Days lost. 


Fatal 
injuries. 




9tli. 


10th. 


nth. 


12th. 


13th. 


14th 
and 
later. 


Week 
not 

report- 
ed. 


Total. 


Total. 


Average 
per injury 
for which 
days lost 
were re- 
ported. 


Total 
injuries. 
















1 
1 
1 
5 
2 
8 
202 
1 
1 
2 
1 
2 


6 
6 
30 
187 
41 
28 
4,001 


6 
6 
30 
37 
20 
4 
21 


i' 


1 
















1 
















1 


1 














5 














2 














1 
10 

1 


8 


3 


2 


1 


2 


1 


5 


203 
1 














4 
25 
40 
20 


4 
13 
40 
10 




1 
















2 
















1 
















2 


















10 


9 


3 


7 


5 


16 


49 


894 


15,217 


18 


10 


904 



ELECTRICAL DEPARTRIENT. 







1 








42 
1 

15 
2 

2 
4 
2 
5 
1 

20 
1 
1 
3 
3 
1 
8 
2 
2 

17 


263 

15 

241 

7 

44 

41 

28 

71 

3 

340 

18 

25 

19 

16 

2 

765 

26 

9 

233 


6 
15 
16 

4 
22 
10 
14 
14 

3 
18 
18 
26 

6 

5 

2 
153 
13 

6 
14 


3 

i' 

2 


45 














1 


1 












15 




1 








2 






1 








2 






1 








4 
















2 
















5 










.. . 


1 


1 












1 




21 












1 
















1 
















3 
















3 
















1 












1 


3 


g 












2 
















4 
















17 
















1 








2 


3 


132 


2,166 


17 


6 


138 




1 







MISCELLANEOUS DEPARTMENTS. 















2 
2 
2 
2 

1 
1 

39 
1 
1 
1 
3 
6 
8 

19 


11 
40 
18 
18 
90 
94 

699 
14 
10 
22 
18 
52 
99 

374 


6 
20 

9 

9 
90 
94 
19 
14 
10 
22 

9 
10 
12 
21 




2 














2 






. . . 








2 














2 










1 






1 










1 
1 


4' 


1 


1 










39 










1 
















1 
















1 














1 
1 


3 














6 














g 












2 


1 


19 














1 








1 


4 


7 


88 


1,559 


19 




88 
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LABOB CONDITIONS IN IBON AND STEEL INDUSTBY. 



APPENDIX Q.— DIRECT CAUSES OF INJURIES IN PLANT INVESTIGATED, 

TO 1910— 
BAIL MUX-amduded. 





Number of lAJurles caused by— 


Oooapatioiis. 


As- 

m 

gas. 


Bum- 
tog 
gas. 


Ex- 
plod- 
ing 
gas. 


Hot 

metal 

ex- 

sions 
and 
spills. 


Fur- 
nace 
break 
outs. 


Elec- 
tric- 
ity. 


Hot 

water 

and 

steam. 


Nails, 
splin- 
ters, 
etc. 


Fur- 
nace 
sUps. 


Belts, 
gears, 
etc. 


Cranes. 


Lo- 

como- 
tives, 

CMS, 

etc. 


Roll hftnd?». ............ . 


























Roll turners. ............ 


























Baw men . .. ..... 


























Bhearmen 


























Btunpers 








1 


















Btraii;hteners 














1 










Btraiffhteners' helners . 
























Btraighteners' helpers 


























Svitoomen .... 






















2 




Table men 








1 














XTm'Uw«ifl4*'l . ..... ., 























1 


























Total 




1 




9 




6 


3 


5 




5 


54 


9 







STBUCTUBAL MILLS. 



Babbitt men 


























'RlAAVsmithrt 


























CflTDAnters' helners 


























nhftr^Ars - - - 


























Chippers 


























Crane hookers 






















2L) 




Cr&imxieii 












1 








1 


Drilleis 























Flwtricians 
























Eneineers locomotive . . . 


























TRnorlriAArs mil 


























Foremen 






















1 




Gaugers 






















Qulae setters 


























Greasers 



























Handy men 








1 1 














Hotbed men 








1 1 














Inspectors .......... ...t- 








"* 1 ! 












1 

4 


Laborers 








2 






1 




3 


32 

1 
3 


Lever men 













1 




Loaders......... 




















Mft^^^inists 












1 










Machinists' helpers 








1 






1 




1 


2 




Manipulators 














Markers 












1 














Millwrights 
























Motor inspectoi^ 












1 














Motor men 
























Oilers 












1 












1 


Repair men 






















Riggers 












1 








1 


5 

1 


...... 


Rollers and helpers 


















Roll hands ....*. 






















Roll turners 


























Roll turners' helpers 




















1 






Saw men 





















1 




Shearmen 






















Shearmen's helpc^r:?. . . 


























Shippers 
























1 


Stampers 












1 












Btraighteners 


















1 






Btraighteners' helpers 
(gaggers) 


















































Table men 












1 
1 














TTncia«fiifl«i - 
















































Total 








3 





17 




2 




8 


ea 


8 
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BY DEPARTMENTS AND OCCUPATIONS. FOR SIX-YEAR PERIOD, 1905 
1910. 

BLAST FURNACES. 



Number of injuries caused by- 




Switch- 
es. 


scale. 


FaU- 

flytag 

jects. 


Metal 
in 

usual 
mo- 
tion. 


Metal 
in un- 
usual 
mo- 
tion. 


Ean. 
dling 
stock. 


Lifting 
weights. 


Han- 
dling 
ma- 
terial 

in 
proc- 
ess. 


Pil- 


Using 
tools. 


Oper- 
ating 
ma- 
chines 


Falls. 


Yard 
con- 
di- 
tions. 


Un- 
clas- 
si- 
fied. 


Not 
re- 
port- 
ed. 


Total 
Injur- 
ies. 
































3 






3 

1 






1 








1 
1 


1 










7 










« 














3 





























5 




2 
2 

1 


1 
29 
10 






1 
41 
2 










1 


1 
3 
6 
1 
3 
5 


1 






10 














3 

1 


..... 


86 












1 




24 












1 






3 
7 
1 






1 
1 
1 


1 






1 
2 










12 




1 












2 


2 


72 












4 




















3 








11 






























1 






1 


























1 




2 


















1 








13 


























X 
































2 






1 
1 
10 
















1 










2 




1 
1 






1 










2 
6 


" *"4" 


2 




12 


1 










4 


1 


52 
















1 




2 


11 








1 




1 


4 


2 


7 




1 




36 








1 




5 

7 

29 


10 
20 
213 














4 
10 
39 


2 
13 
12 


1 

12 
67 

1 






1 
8 
34 


66 






3 
56 


1 

1 






•y 


3 
10 


151 


1 




3 




753 
1 






2 

8 

1 
















1 
3 








7 










1 








1 


3 








18 






















1 






















1 
9 

1 
5 








1 






















13 


1 


1 




33 






















1 




2 


2 






2 


















13 














1 
1 








2 




3 


5 






2 








5 


9 
1 

13 
3 


1 


2 


2 


61 












2 




6 
2 

1 


36 
1 
5 
3 






7 


1 


1 




3 


6 

1 


1 


3 


4 


116 






10 














1 
1 








10 
























4 




























1 






1 
9 
9 

1 
1 
1 


















1 
2 
6 


...... 


1 
1 




3 












1 






1 

1 


...... 


27 




2 






1 






51 
















«* 1 






























3 




1 






1 










3 

1 
1 










15 




















1 


2 




3 


1 






1 










6 






36 
























72 


408 


2 




123 


6 


4 


1 


80 


69 


178 


16 


30 


53 


1,749 



BESSEMER STEEL WORKS. 







1 


























1 










1 
2 










1 






1 




4 






3 
1 
2 


















5 




1 
























4 






1 












1 
1 

1 








13 




1 




















1 


5 


3 

1 






1 


1 














10 
























3 






























1 




























1 




2 












• 
















1 






























1 


2 




1 


2 


...... 












...... 




1 




••••• 


6 
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LABOR CONDITIONS IN IRON AND STEEL INDUSTRY. 



APPENDIX H.— PROVISIONS FOR IMMEDIATE CARE OF INJURED AND 
FOR HOSPITAL SERVICE IN 530 IRON AND STEEL ESTABLISHMENTS 
REPORTING. 

[TlM rtateanenf In this tabto ire in the exact Ibnn sabmltted by the oompenlHL) 



Ptant 



Niom- 
ber 
of 
em- 

Ptoj- 



PnrrWoo for immediate aid. 



lihOB- 

pital 
uaed? 



Ttuiher tieatmeiit. 



U hospital la need. 



lilt 
owned 

by 
com* 
pany? 



Distance 
lh>m plant. 



Who beam 



24 



a07 



320 
2,447 

I 

878 
223 
955 
150 



U6 

229 

48 
207 

567 

611 

100 

1,103 



465 

590 
50 
90 

109 
55 

101 

191 



196 



29 

187 
63 
1S2 



Local physician, mider agreement 
with employees, visits establish- 
ment an nour or two daily and re- 
sponds to calls. 

Doctor called 

do. 



Pillows, splints, and articles used for 
"first ^ to injnied." 

Medical attendance smnmoned im- 
mediately. 

Equipped for first aid; assistance 
and ambolanoe called when 



Yes.. 



Yes.. 

Yes 

Yes.. 



No... 




No... 

No... 


9ml]e8 

do 


No... 


1 block 



No. 
Yes.. 



No. 



2 miles. 



edCron 



emergency cabinet. 



Red 



Eqoipped for first aid: assistance 
and ambolance called when 
needed. 

Emergency hospital room 

Emergency hospital at works. 

Equipped for first aid 

EmersencT medical cabinet in office. 

Send for the works' surgeon 

First^kid outfit 

Local doctor called 

First-aid outfit 

Company employs surgeon 



No.. 
Yes. 



Yes. 
Yes. 

No.. 

No.. 

Yes.. 

Yes.. 

Yes.. 

Yes. 

Yes. 



No. 



No.. 
0).. 



1} miles. 



No. 
No. 
No. 
No. 
No. 



3 miles.. 
10 miles. 
6 miles.. 
I mile... 
Smiles.. 



Small emergency outfit In labora- 
tory; doctor is called. 

Doctor Is called and, if necessary, an 
ambulance. 

No accidents have occurred 

Full medical aid and hospital ex- 
penses. 

Reserved room; first-aid department. 



None 

First aid; doctor near 

Completely appointed hospital room; 
doctor on can at all times. 



No.. 
Yes. 



No. 



Under i mile. 



Yes.. 
Yes.. 



No.. 
Yes. 
Yes. 



No.. 
No. 



9 miles. 
Imile.. 



Taken to office and given such care as 
we best know : then sent to hospital. 

Hospital supplies for first aid 

First aid ana local doctor 

Sent to hospital , 



None , 

First-aid appliances , 

First aid to injured outfit; 3 doctors 
within call. 

Employees sustaining slight injury 
sent to local doctor; seriously in- 
jured sent to hospital. 

None , 

First-aid cabinet; physicians located 
nearby. 

Company fUmlshes medical assist- 
ance. 

First aid to injured; doctor called. .. 

Service of doctors residhig in vicinity. 

Emergency hospital In charge of man 
qualified aa ^flnt aid to the in- 
Aned.*! 



Yes. 

Yes. 

Yes. 
Yes. 

Yes.. 

Yes. 

Yes. 

Yes. 



Yes. 
Yes. 

Yes. 

Yes. 
Yes. 
Yes. 



No., 

No., 



No.. 

No.. 
No.. 
No.. 

No.. 
No.. 
No.. 

No.. 



No.. 

No.. 

No.. 

No.. 
No.. 
Yes. 



Smiles.. 
UmUes. 



4ml]es.., 

5 miles.. 
U miles. 
Imile... 



U miles. 
ImQe... 
18 miles. 

Imile... 



15 miles. 
7mi]es.. 



Smiles. 



6miles.... 
Smiles.... 
In plant.., 



t Not reported. 



Employees, by ngolar 



Insurance COw 

Do. 
Notrepoftsd. 

The company. 

Hospital, to which com- 
pany makes regular 
oontributions. 

Ins. Co. first treatment; 
employee balance. 

Hospital, to which com- 
pany is large ooatrfb- 
utor. 

Company. 

Not reported. 
Ins. Co. for first aid. 
Company. 
Company usually. 
Ins. Co. and Furnace Co. 
Company. 

Ins. Co. for first treat- 
ment. 
Insurance Co. 

Company. 



Do. 

Company; 
insurance. 



Employees' Ins. Ca 

Compeny for first aid; 
Ins. Co., further treat- 
ment. 

Company for first treat- 
ment. 

Insurance Co. 



Varies 

pany and patient. 
Insurance Co. 
Hospital. 
Company, as a role. 

Company majntajna s 
bedEhoepitaL 

Comnany. 

No fixed policy. 

LiabmtyCo. 
Company, if hi 
Company. 
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APPENDIX H.--PROVISIONS FOR IMMEDIATE CARE OF INJURED AND 
FOR HOSPITAL SERVICE IN 530 IRON AND STEEL ESTABLISHMENTS 
REPORTING— Continued. 



Plant 
num- 
ber. 



Num- 
ber 
of 
em- 
ploy- 



Provision for immediate aid. 



Further treatment. 



Ishoe- 
pital 
need? 



Ifhoepitallauaed. 



I8it 
owned 
by 
com- 
pany? 



DlBtanoe 
from, plant. 



Who bears expense of 
treatment? 



66 



67 



197 

144 

255 

115 

133 
169 

124 



101 
437 



61 
163 
153 
261 



225 
824 

495 



144 
274 



1£4 
175 
269 



67 

321 

61 

569 



739 



19 
194 
108 



33 
349 

180 

70 

344 



Slightly injured employees go to doc- 
tor; in more serious injuries doctor 
is called. 

Have a supply of phenol, sodique, 
and bandages. 

No provision 



Company exercises Judgment about 

carmg for injured employees. 
First aid to injured located in office. . 
Give first aid 



Have supply of emergency remedies, 
bandages, etc. 

Local physician 



Have a few remedies to allay pain 
from bums, etc. 

Equipped with first aid to injured 
cases; injured employees immedi- 
ately taken to a physician. 

Never had any accidents 



None.c 

Local physician 

Red Cross first aid in laboratory., 

Physician's first aid 



Red Cross medical box, first aid to 

injured. 
First-aid service rendered at works 

and physician called when neces- 
sary. 
Emergency room equipped with 

first-aid requisites and experienced 

attendant. 

Accidents very rare 

Special room with stretcher and cot; 

antiseptic bandages; antiseptic 

baths. 

Telephone local physician 

Doctor called 

Near-by physician called for first aid. 



Send for doctor 

Furnish doctor , 

Phenol, sodique, cotton, and band- 
ages are kept on hand. 

Nearest physician called or injured 
employee taken to physician's 
office. 

Sent to hospital , 



Regularly employed physician 

Doctor's care 

Foremen trained to give first aid. 
At office and thai doctor 



Sent to home and physician called. 
3 first-aid cabinets are maintained 
throughout the plant. 

Doctor's services 

Given medical attention 

Emergency hospital in laboratory.. 



No.. 



Yes. 
Yes. 

Yes. 

Yes. 
Yes. 

Yes. 

Yes. 

No... 

Yes 



No.. 
No.. 
Yes. 
Yes. 



Yes.. 

Yes.. 
Yes 

Yes.. 



Yes.. 
Yes. 



Yes 

Yes.. 

Yes.. 



Yes.. 

Yes 

Yes.. 

Yes.. 



Yes. 

Yes.. 

No, 
No. 
No. 



Yes 
Yes.. 

Yes.. 
Yes.. 
Yes.. 



No., 

No., 

No.. 

No.. 
No.. 

No.. 

No.. 
No.. 
No.. 



3i blocks. 

0) 

imile 



4 blocks. 

5 blocks. 



Imile.. 
3 miles. 



9 miles. 



No.. 
No.. 

No.. 

No.. 

No.. 

No.. 



No. 
No. 



No. 
No. 
No. 



No. 
No. 

No. 

No. 



No.. 
No.. 



12 miles. 
1} mUes. 



Imile... 
8 miles... 
7 blocks. , 



li miles. 



3^ miles. 
2iniles.. 



4 miles. 
1 mile. . 
fmile.. 



6 miles.. 
Imile... 
9 blocks. 

6 miles.. 



10 blocks. . 
Imile 



No... 

No... 
No... 
No... 



10 miles. 
Imile... 



4 miles., 
li miles. 
J mile... 



Hospital. 

Regular contributions 

to both hospitals. 
Hospital. 

By yearly subscription. 

Annual donations by 
company. 

Patient or hospital; 
companv makes year- 
ly contributions. 

Depends on conditions 
of accident. 

Have had no accident 
requiring treatment. 

Company contributes to 
mamtenance of hospi- 
tal. 



Company. 

Company contributes 

yearly to hospital. 
Company contributes to 

hospital. 
Hospital. 

Free treatment; com- 
pan3r contributes to 
hospital fund. 

Hospital. 



Employees. 

Company contributes 
annually to hospital. 

Free treatment. 
Companv, at hospital. 
First aid, indemnity 

company; balance by 

injured person. 
Insurance company. 
Company. 

First treatment, com- 
pany; hospital treat- 
ment, injured person. 

Company makes yearlv 
donation to hospital. 

Company. 

Have had no accidents. 

If slight, company; se- 
vere, insurance com- 
pany. 

Company. 

State. 

Insurance company. 

Employee. 

Company. 



1 Two hospitals, distant i mile and 1 mile, respectiyely. 
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Plant 
num- 
ber. 



Num- 
ber 
of 
em- 
ploy. 



PiovWon Ux InunedJate aid. 



Iiha»- 
pital 

UMd? 



Fartber treatment. 



la it 
owned 

by 
oom- 

pany? 



Bboqiltaliauaed. 



from plant 



Who bean ezpeniB of 
tnatoiMUf 



77 



US 



860 



183 

60 

216 

107 

07 

103 



145 

384 



7 

1,034 

1,051 

713 



670 



Bandages and ointment for buras 
are kept. 



Taken to hospital 

Fizat aid to iijured outfit 

Flratald 

Doctor called; patient taken to his 

home. 
^Ofiioe attendants, with aocident- 
/ cabinet materials. 

None 

Emergency aoddent cabinets 



Yes. 



Yes. 
Yes. 
Yes. 
No.. 



No.. 



No.. 
No.. 
No.. 



Imlle. 



6 blocks. 
ImUe... 
^mile... 



Gall soigeon located near plant. , 



Yes., 
Yes. 



No.. 

No.. 



imile... 

5 Dlocks. 
imile... 



Company makes annual 
suDscriptions to hos- 
pital. 

C<nnpany. 

Chanty. 

Company. 

0). 



hospital 
there. 



S; 



04 
06 


438 
1,637 


06 


C) 


07 


706 


08 


357 


00 


1,063 


100 
101 


333 

551 


102 
103 
104 
105 
106 


41 
637 
855 
134 
807 


107 
108 
100 


83 
106 
137 


110 
111 


580 
373 


112 
113 


58 
121 


114 
115 


240 
100 



184 



I 



Have had no accidents 

Bmergenoy hospital in plant 

Emergency station at miH 

Medicine chest in office; physician 

called to administer first aid. 
Place in hands of physician or sur> 

geon. 



Flr8t4dd appliaaoes are kept; phy- 
sician cafled. 
Full line of first-aid supplies on hand. 

First aid at works 

First aid in office; doctor called when 
necessary. 

Call Ibr hospital ambulance and 
nearest physician. 

Hospital room equipped with all 
first aid to ix^ured in separate 
building. 

First aid on premises by employees 
or doctor as needed. 

First-aid necessaries; 8 doctors with- 
in 5 minutes' drive. 

Doctor called 

Treatment administered in com- 
pany's office; doctor called in 
serious cases. 

Company pays for first aid 

Doctor called to render first aid 

Taken to ofBce and doctor called 

Doctor called 

Bandages, ointments, dressings, etc. , 
kent on hand; company surgeon 

Doctor called 

First aid by company's surgeon 

Have first-aid cabinet, etc 

Emergency hospital 

First aid applied in company's 
laboratory. 

Physician called 

Bandages, etc., kept at plant; phy- 
sician called immediately. 

Physician called 

Employees' homes are near by; 4 
physicians within quick response. 

Doctor on the location 



Yes.. 
Yes.. 
Yes.. 

Yes. 



Yes. 

Yes. 

Yes. 
Yes. 

Yes. 

Yes. 

Yes.. 

Yes 

Yes.. 
Yes.. 



No. 
No., 
No., 

No. 



No., 

No. 

No. 
No., 

No.. 

No.. 

No., 

No., 

No. 
No. 



imile... 
U miles, 
imile... 



....do. 



10 miles. 
Imile... 



2 miles, 
imile.. 



blocks.. 



10 to 15 min- 
utes. 
7 miles... 



fmile... 
6 blocks., 



No 

Yes.. 

Yes.. 

Yes 

Yes 



Yes 

Yes.. 

Yes 

Yes.. 
Yes.. 



Yes.. 



Yes. 
No.. 



No., 
No. 
No. 
No. 



No.. 
No.. 
No.. 

No.. 
No.. 

No.. 
No.. 

No.. 



45 minutes., 
imile.... 
Smiles... 
10 miles.. 



3 miles. 
5 miles. 
imUe.. 



H miles. 
Smiles.. 



Imile... 
22 miles. 



4 miles. 



Yes.. 



Yes. 



Close by. 



mpany contributes to 
hospitals. 
Free; company sub- 
scribes annually to 
hospital. 

Comnany. 

Relief association. 

Liability Insurance Cow 
for first aid and occa- 
sionally subsequent 
treatment. 

Company. 

Company through lx»- 

suranoe company. 
Company. 

Do 
Do. 



Company and toaat^ 

ance Jointly. 
Comi>any. 

Do. 
Do. 



For first aid, company. 
Company. 

Do! 



Do. 
Do. 
Depends on oirsum- 

atances. 
Company. 

Have not yet had a ease. 
Employees, by regular 

payments. 
Company. 

Company and anploy- 



1 Not reported. 
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Plant 
num- 
ber. 



Num- 
ber 
of 
em- 

ploy- 



Proviiifln for immediate aid. 



Further treatment. 



^hoa- 
pital 
tiaed? 



Uhoapitallauaed. 



lilt 
owned 

by 
com- 
panyT 



Distance 
lh>m plant. 



Who bean 



bean expenae 
treatmentr 



117 

118 
119 

120 

121 
122 
123 

124 

125 

126 

127 



128 
129 
130 
131 

132 



133 

134 
135 
136 
137 



138 
139 
140 
141 



142 
143 

144 

145 

146 

147 
148 

149 
150 

151 

152 

153 
154 

155 



147 



141 
827 



99 



81 
60 
31 

614 



232 

267 



121 
177 
170 
184 

126 



87 
425 

101 

77 

613 



1,019 
353 
201 
147 



146 



78 
109 



131 



237 

241 



128 
104 



170 



First-aid rsmedlee in chaige of 
chemist. 

CSall nearest physician 

Inlored are sent to their homes or to 
hospital. 

First-aid oatflt; services of any phy- 
sician we can get at time of acci- 
dent. 

Regular mill medicine case 

Bandages and first-aid outfit 

Call doctor 



Doctor called, or injured is taken to 

his office. 
Fully equipped medicine cabinet . . , 

First aid to ix^ured at plant 



Clerk gives immediate attention and 
when necessary calls doctor. 



First aid rendered in laboratory 

Call doctor 

Sent to hospital 

Antiseptic treatment and bandages 



Contributions of money, coal, etc., 
to meet necessities are made by 
superintendent. 

None 



id for doctor 

Have cot and emergency kit. . 
Emergency hospital at works . 



.do. 



Telephone at once for physician 

Have a flnt-aid outfit ; . . 

Appliances for first aid to injured 
are kept at mill office. 

Keep disinfectants, bandages, etc.., 
Regularly appointed doctor called.., 

First-aid remedies and appliances 

on hand. 
Regularly employed doctor always 

on hand. 

Company surgeon 800 yards firom 

funiaoe. 
Physician employed by the company 
Company's pnysician called; nurse 

provided. 

Company physician and surgeon 

City ambulance with physician 

called. 
Sent to hospital , 



Doctor called or injured is sent to 
doctor's office. 

Have mixtures for bums , 

Doctor called , 



Have small emeiganoy accident ease 
at plant. 



Yes. 

Yes. 
Yes. 

Yes.. 

Yes.. 

Yes 

Yes.. 

Yes.. 

Yes. 

Yes. 

Yes.. 



Yes.. 
Yes 
Yes 
Yes.. 



No. 

Yes 

Yes.. 

Yes 

Yes.. 



Yes. 
Yes. 
Yes. 
Yes. 



Yes. 
No.. 



Yes. 
No.. 



Yes. 

Yes. 
No.. 

Yes. 
Yes. 

Yes. 

Yes. 



No 
Yes.. 



No. 

No. 
No. 

No. 

No. 
No. 
No. 

No. 

No. 

No. 

No. 



No. 
No. 
No. 
No. 

C). 



*mile 

A few miles. 
2blocks 



23 miles. 



ImUe... 
U miles, 
^mile... 



2mi]e8. 



imile. 
imito. 
imile. 



2 miles.. 
10 miles. 
*mUe... 
imile... 



0). 



No. 
No. 
No. 
No. 



No. 
No. 
No. 
No. 



No. 



Imile... 
2 miles.. 
Smiles.. 
4 miles. 



2miles 

Omiles 

do 

Few blocks., 



No. 



4mi]es. 
2mi]es. 



No.. 
No., 



75 miles. 
7 miles.. 



No., 
No. 

No. 

No., 



24 miles. 
Imile... 



do.. 

2miles.. 



No. 
No. 



Yes.. 

1 Not reported. 



Imile.. 
.....do. 



Company. 

Do. 
Themselves mostly. 

Insurance company. 

Company. 
Insurance oomi>any. 
Never had a hospital 

biU. 
Company. 

Company and Insur- 
ance company. 

First aid, company; at 
hospital. State. 

Insurance ccunpany, 80 
per cent; catapajajf 20 
percent. 

Insurance company. 
Do. 

Company. 

Patient, if charge is 
made. 

C). 



Company. 

Do! 

Insurance company ,flr8t 
aid; company for sub- 
sequent oeannent. 

Benefit association. 

Patient. 

Injured. 

Treatment free; com- 
pany contributes an- 
nually to hospital. 

By subscription. 

Furst attention by cas- 
ualty company. 

Insurance company; in- 
jured. 

Company by regular 
assessments on em- 
ployees. 

Cmpany by assess- 
ments on employees. 
Do. 
Do. 

Do. 
Depends on dream- 



Company, order of un- 
derwriters. 
Company. 

lull comi>any or insni^ 

ance company. 
Company. 
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PlMlt 



Num- 
ber 
of 
rat- 

pto7- 



PiOTWon for Immedtete aid. 



Ii hos- 
pital 
ti«dr 



Farther treatment. 



IfhiMpitalisuaed. 



la it 
owned 

by 
com- 
panyT 



Diftanoe 
from plant. 



Who bean 



expenae < 
enff 



IM 

lfi7 
US 

160 

100 
lel 



les 
les 



184 
165 
166 

167 

168 
160 

170 
171 
172 

178 

174 



176 
176 



177 
178 

170 
180 



181 
182 



183 
184 



185 
186 



187 
188 



188 
100 
101 

102 
103 
104 



10 



203 
862 



180 



350 
134 



74 
130 
100 



676 
51 

175 
54 

481 

105 
45 

766 
171 



07 

154 



125 
165 



141 



71 
122 



132 
366 



142 
132 
173 

341 
277 
475 



Have had no aooidents that oaosed 
the loss of a day from work. 

Have an emergenoy supply , 

Fizat«id supplies; salaried physi- 



Slightly iniured taken to doctor; 
seriously Injuied taken to hospital. 

First attention by physician 

Injured sent in Yehicle to nearest 
physician, or if unable to go phy- 
sician is summoned. 

Looked after at their homes at com- 
pany expense. 

Fustpaid appUanoes , 



No. 

Yes, 
Yes.. 

Yes. 

Yes. 
Yes. 



No- 
Yes. 



Doctor called at company expense. , 



Rekuiar 
charge, 



company physician takes 



First aid by local physician and 
in. 



surgeon 
Sent to local hospitaL . 
Company physician is called. 



None 

Company doctor 

Sent home or to hospital. 



No.. 

Si:: 

No- 
Yes. 
No.. 



No. 
No 
Yes.. 



Call doctor, who can'reaoh the plant 

in 15 minutes. 
None 



No., 
No. 



Have an emenenoy room equipped 
with flrst«id supplies. 

Have surgeon ai the works and 
temporary hospital with fully 
equipped operaong room. 

Company physician 

Company physician , with office con- 
taining paraphernalia, at plant. 

Company physician 

Taken home and physician called. . . 



Yes 
Yes.. 



No.. 
Yes. 



Yes.. 
No 



Call of surgeons 

Doctor called; injured sent home or 

to hospital. 
None 

Supplies for temporary relief carried 
in timekeepers room. 



Have company doctor 

Doctor employed by men through 
company to care for accidents and 
sickness. 

Doctor called 

Have first aid in charge of competent 
man; prompt attention of physi- 
cian. 

First medical aid only 

Doctor called 

First-aid man on premises during 
day. 

Company physician 

Medical aid provided 

First aid by company's surgeon 



No 
Yes.. 



No.. 
Yes. 



Yes. 
Yes. 



Yes. 
Yes. 



No.. 
Yes. 
Yes. 

No.. 
Yes. 
Yes. 



No.. 

No.. 



No.. 



No., 
No.. 



2 miles... 
2bk)cks.. 



3 blocks.. 
fmUe'.'.!! 



No... 



3 blocks.. 



0). 



0). 



Yes. 



imile. 



No. 



2 miles. 



No.. 
Yes. 



3 miles.... 
1,000 feet., 



No. 
No. 



3mile8. 
3 miles. 



No., 



17mUes. 



No. 



No.. 
No.. 



No. 
No. 



2 miles. 



2 miles. 
4 miles. 



2 miles. 
8 miles. 



No.. 
No. 



8 miles., 
2 miles.. 



No. 
No.. 



1^ miles., 
3 miles... 



Vot reported. 



Insurance compeny. 
Insurance company and 
mill company. 

First treatment by ix»- 
demnity company. 

Company. 

First aid, insurance- 
company; after treat- 
ment, company. 



pany. 
0). 

Injured person. 

Employees, by monthly 
fees. 
Do. 

Company. 

First aid, insurance 
company. 

Employees, by monthly 
fees. 

Company, if at fault; 
injured, if due to neg- 
ligence. 

Company. 

Do. 



Do. 
Employees, by monthly 
fees. 
Do. 
Company, liability com- 
pany, or ixOured per^ 



a 



tmpany. 

Employees. 
Company, 20 per cent; 

insurance company, 

SO-peToeat, 
Com] 



imany. 



Do. 
First aid, company; all 
expenae, sometimes 
company. 



Comi 



ipany. 

Do. 
Do 
Do. 
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Ftant 

inun 

bar. 



Nun- 
ber 
of 

pto7- 



PiorWon for ImnMdlftto ild. 



^hos- 
pital 



Farther treatmait. 



If hospital If ussd. 



Is it 

owned 

by 

oom- 

pany? 



Distsnoe 
from plant. 



Who beats expense of 
treatmenif 



196 
IM 
107 
IM 

100 
200 
201 
203 

20S 



300 
207 
208 
200 
210 

211 

213 

213 

214 
215 
316 
217 

218 
210 



220 

221 

222 
223 
224 

225 
226 
237 



230 



234 

236 
236 
237 

288 



182 
327 
321 
884 

1,026 



248 



120 
67 



25 
134 
822 

188 

260 



22 
04 
445 
65 

292 
226 



347 
131 

4 

21 
390 

73 

14 

050 

347 

90 



0) 



149 
656 

24 
457 
456 

843 



Medical attendance provided 

First-aid appliances on hand 

First aid rendered at wo^s 

Sent to doctor; doctor called; nnt 
home or to hospital. 

Emergency room with supplies 

None 

Immediate attention 

Resident doctor called 



Taken to near4>y hospital and doc- 
tor called. 

None, except to call aphysiclan 

Few iuat-afd appliances m manager's 
office; doctor called. 

Taken to hospital or home 

.do 



None. 

do 

Arrangement to call one of three 
doctors to come to the plant. 

Ambulance and doctor called; in- 
jured taken to hospital. 

Taken to physician's office, home, or 
hospital. 

Ambulance and physician called. . . . 



Haveaflrst-aldoatflt 

Telephone for city doctor 

Emergency hospital in plant. 
Sent to company doctor 



Doctor called 

Minor injuries cared for at teotory; 
doctor called for more serious acci- 
dents. 

Chemist gives flrst-ald treatment In 
laboratory. 

Keen on hand bandages and first 

Physician near by attends ii^ured... 

None 

Firstpald care covered by liability in- 
surance. 
Physician called; Injured taken home 

Doctor across street 

Telephone doctor; render first aid 

Bandages and other appliances for 
first aid. 

Call doctor and ambulance If neces- 
sary. 

Medical aid called; injured taken 
home if necessary. 

Quick communication with resident 
doctors. 

Placed in hands of liability com- 
pany's surgeon. 

First-aid outfit at plant 

Have the doctor come to plant Im- 
mediately. 

Have on hand first-aid treatment 

Sent to doctor's office or hospital 

Use first aid to injured and send for 
doctor. 

Have quick flrstaid requisites; call 
company surgeon. 



Yes. 
Yes. 
Yes. 
Yes. 

Yes. 
No.. 
No.. 
No.. 

Yes. 

Yes. 
No.. 

Yes. 
Yes. 

8>o:: 

Yes. 
Yes. 
Yes. 



No.. 

Yes. 

Yes. 
Yes. 

No.. 

Yes. 
Yes. 



Yes. 

Yes. 

No.. 
No.. 
Yes. 



Yes 
Yes 
Yes.. 

Yes.. 

Yes 

No. 

No. 

Yes.. 



No.. 
Yes. 

Yes.. 
Yes.. 
Yes. 

Yes. 



No. 
No... 
No... 
No.. 

No.. 



Imile... 
imile... 
U miles. 
Imile... 



imile.. 



No... 
No... 



Imfle.. 
Imile.. 



No.. 
No.. 
0).. 



(«) 



0). 



No.. 
No. 

No. 



imUe.... 
|mUe.... 
2 blocks. 



No.. 
No.. 
No.. 



2 blocks.. 

Imile.... 
}mlle.... 



No... 
No. 



No.. 
No.. 



Imlle. 
|mUe.. 



Imile... 
17 miles. 



No... 

No... 
No... 
No.. 

No.. 

No... 



(>). 



imile.... 
Imile.... 
limUes.. 

2 miles... 

li miles. 



No.. 



1} miles. 



No.. 

No.. 

No.. 
No.. 

No.. 



ImUe.. 

Smiles., 
fmile.. 
Smiles., 



27 miles. 



Oompany. 
Liability company. 
Com] 



ipany 



oompanypays 
fhrst^id charges. 
Company. 

Do. 
Do. 

Company, usually. 



ipany. 
Do. 

Company, employee, or 
llabliity company. 

Insurance oompany 
part. 

Company. 

None incurred so Car. 

Company. 

Company, first treat- 
ment. 

Insurance oompany. 
Do. 



Company. 
Do. 
Do. 

oompany. 



Company. 



SS°= 



Company, first treat- 
ment. 

Company furnishes sur- 
geon. 

Insurance oompany. 

Company, first treat- 
ment. 

Depends on nature of 
case. 

Liability company or 
injured. 

Insurance company. 

Company. 

Do. 
Do. 
Do. 

Company and liability 
company. 



1 Not reported. 



*Two blocks from one, ^ mile from other. 
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NniQ' 
ber 
of 
em- 

ploy- 
eei. 


PioTlaton for immediate aid. 


Farther trntment. 




Plant 


Is hoe- 
pital 

UMd? 


BhoqiltaliauMd. 


Who beam apetm of 
tieatmenir 


"Sn 




Distance 
from plant. 


280 


S8 

121 

38 
470 

607 
140 

387 

159 

46 

461 
93 

132 

115 

136 

90 

281 
87 

1,244 

26 

786 
37 

% 

133 
26 

247 

121 

163 

95 
267 

209 

1,207 
(0 

176 
118 

207 


Bent to hospital 


Tea.. 

Yea.. 

Yes.. 
Yes.. 
Yes.. 

Yes.. 
Yes.. 

No... 


No... 

No... 

No... 
No... 
No... 

No... 
No... 


imito 

36mlta 

6b1ocks 


First aU, taisnranea 


340 

241 
242 


Regular sorgeon, to wbom all oaaes 
areaent. 

Sent to physidan or to hospital 

Surgeon is called 


company; other. In- 
jured. 

Insuranoe company and 
steel tool company. 

Insuranoe company. 


243 


Sent to nearest physielan or hospital . 
Call hospital ambulance 


company. 
Do. 


244 


Sblodks 

1| blocks.... 


245 
246 


Surglcaf attention gratis by company 
surgeon. 

Have flrst-ald dispensary and com- 
pany surgeon. 

Flrst«{d hospital at the plant 

Bandages and medical sopplles in 

office. 

Near-by surgeon called 

Cots, blankets, emergency medicine 

supplies, bandages, etc. 
An emergency hospital is proTided.. . 

Injured sent to doctor's office orhoa- 

pltai or doctor caUed. 
Doctor, employed by company's ba- 

nevolent association, called. 
Red Cross emergency cabinet 

First aid, local physicians 

Taken to their homes and physician 

called. 
Several emergency rooms with sup> 

C& the doctor 


Company and pattant 
ZE^Iused. 


247 
248 


Yes.. 

0).... 

Yes.. 
Yes.. 

Yes.. 

Yes.. 

Yes.. 

No... 


No... 

0).... 

No... 
No... 

No... 

No... 

No... 


2mlta 

(1) 


^pss&ssr 


249 
260 

2S1 

263 

283 

254 


2lmnes 

Imile 

Sbloeks 

2blooks 


Liability company. 
Company. 

Depends on oivoom- 

slanoes. 
Company. 

Company's bancvOtaBt 

fty"Offfatlffn_ 
Company It eolpablac 


255 
256 


Yes.. 

No... 


No... 


38 miles 


Insuranoe company 

otherwise. 
Insurance company. 
Company. 


267 
258 


Yes.. 

0)... 

Yes.. 

Yes.. 

Yes.. 
No... 


No... 

0)... 

No... 
No... 

No... 


8 blocks 

(1) 


T/t^nity inswaneeoon- 


269 


First-aid hospital at plant 


^?^::::•.:: 


pany. 


260 


Havo flrst-ald medical box ...^ .^ . 


T^iftbilHy Inmranflefmoi- 


261 


Doctor and hospital 


(I) 


Xrumnceconmaii 


262 


Send to doctor.* 




Do. 


263 
264 


Hospital room with emergency outfit 
Have had no accidents; made no pro- 
vision. 
Taken to nearest physician 


Yes.. 

No... 


No... 


Imile 


Company. 


265 


Yes.. 
Yes.. 

Yes.. 

Yes.. 
Yes.. 

Yes.. 
No... 


No... 
No... 

No... 

No... 
No... 

No... 


800 feet 

smiles 

2mfles 

115 miles.... 
4blocks 

ImUe 


Insurance eompany, 
first aid. ^' 
Do. 

Company. 

Do. 


266 
267 

268 


First aid rendered by chemist; fur- 
ther assistance by surgeon located 
6 blocks away. 

laboratory by the company chem- 
ist. 
Company doctor 


260 
270 

271 


Bandages and medicines for treat- 
ment; doctor within 3 blocks. 
iQjured taken to a physician 

Operating room on premises: doctor 

within caU. 
Sent to company phsrsidan or he or 

any local physician Is called. 
Doctor 


Do. 

Company, first aid; In- 
surance company, fuz^ 
ther. 

ComiMuay. 


272 

273 


Yes.. 

Yes.. 
No... 


Yes.. 
No... 


»mlle 

4mIIas 


Hospital fund deduoted 
from employees' pay. 
Comi>any. 


274 


Emergency kit for minor Injuries; 

doctor for serious cases. 
Emergency supplies k^t on hand ... . 


Company, first treat- 
ment; injured, fkirther. 

^ind deducted from 
anployees'pay. 


276 


Yes.. 


No... 


14 blocks.... 



> Not reported. 
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Plant 
num- 
ber. 



b«r 

of 

em- 

pl07- 



Proviilon for tanmediate aid. 



pital 
tiaedr 



Further treatment. 



Ifh(»pitali8Uted. 



Is it 
owned 
by 
com- 
pany? 



Who bears tammm of 
treatment? 



Diatanoa 
from plant. 



278 
277 



278 



00 
117 



£43 



279 


00 


280 
281 


887 
331 


282 


80 


283 


0) 


284 


88 


285 


£3 


288 


227 


287 


420 


288 


0) 



201 



204 
205 



207 



200 



301 
302 



304 
305 



308 
307 



808 
300 
810 



(>) 



130 



11 
52 
21 
124 





(0 

44 

50 
10 
28 

150 

78 
52 

564 
17 



258 



First aid given in mill 

First-aid remedies kept at works; 
send in ambulance to doctor's 
office or hospital. 

First«id and other necessary med- 
ical and surgical supplies carried at 
plant. 

Send injured to nearest doctor. 
(Never had a case more than hand 
hurt against casting grinder.) 

First aid is rendered 

First aid to injured, followed by call 
for doctor. 

Local physician called 



Treated temporarily at plant.. 
Notify hospital at once , 



Physician summoned and his in- 
structions followed. 

Placed immediately under the doc- 
tor's care. 

Company has emergency hospital 
for first aid. 

First aid rendered at plant and doc 
tor called 

Nearest doctor called 



Doctor called.. 



Company has doctor 

Medical attention 

First aid to the Injured.. 



First^d 



id attention 

Have in store preparation for bums 
and bruises; severe cases sent to 
doctor. 1 mile away. 

First-aid supplies on hand; foreman 
and men help until doctor arrives. 

Maintain room for emergency treat- 
ment. 

First-aid materials kept in shop 



Free medical attention 

Kit of medical applications... . 
Liability insurance company., 



Minor injuries treated at shop; seri- 
ous ones taken to hospital. 

Have on hand a small medicine chest 

We pay their time while out of com- 
mission on account of accidents. 

Temporary hospital in shop 

Supply of ointments, disinfectants, 
and bandages kept on hand; em- 
ployee's family physician called in 
serious cases. 

First-aid supplies on hand; doctor's 
office within 100 yards of plant. 

Local physician and aid 



Yes. 
Yes. 



Yes.. 

0).... 

Yes.. 
Yes. 

Yes. 

Yes. 

Yes. 

0).... 

Yes. 

Yes. 

Yes. 

Yes. 
Yes.. 



No. 
Yes 
Yes.. 



No.. 
Yes. 
Yes. 

Yes.. 

No 
No 

Yes.. 

Yes.. 

No, 



Yes. 
No.. 



Yes.. 
Yes.. 



88 Family dootor. 



No.. 
No.. 



Yes.. 

0).... 

No... 
No... 

No... 

No... 

No... 

0).... 

No... 
No... 
No... 

No... 
No... 



4 blocks.. 
ImUe.... 



2 blocks.. 



0) 



2^mlles. 
4Dlocks.. 



imUe. 
imUe. 



10 minutes' 

drive. 
0) 



10 miles. 
Imile... 
0) 



2 miles. 



Imile.. 



No. 
No. 

^: 

No. 



2,500 feet, 
imile.... 

6 blocks! . 
8 miles... 



No.. 
No.. 
No. 



25 miles.. 
UmUes.. 
Several miles 



No.. 
No.. 



10 blocks.. 
imUe 



No. 



2 miles. 



No. 

No. 



SimUes. 
3 miles.. 



No.. 
iNatnperted. 



Insurance company. 
Do. 



Company, partly paid 
ithly deduo- 



from montl 

tions from employees' 



Company. 
Casualty company. 

Depends upon who is in 
fault. 

Forge company and in- 
surance company. 

Insurance company. 

Company. 
Do. 

Company, first; Insur- 
ance company, fur- 
ther. 

Company pays doctor's 
first-aid charges and 
collects from accident 
insurance company. 

Company and insurance 
company. 

Relief fund. 
Company. 

Company. 

Company and insurance 
company. 

Company, if in fault. 

No accidents yet. 
Company. 

Company or insurance 

company. 
No fixed rule. 
Have had none. 
Insurance company, 

first aid. 
Company. 

Hospital. 

Insurance company. 
Company. 



Do. . 

As arranged; have had 

no serious aocidcat. 
Company. 
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Plant 
num- 
ber. 



Num- 
ber 
of 
em- 
ploy- 



Proyiskm for immedtete aid. 



lahoa- 
pltal 
uaed? 



Further treatment. 



U hospital iauaed. 



Is it 

owned 

by 



panyr 



Distance 
lh>m plant. 



Who bean expeoiB 
treatment? 



311 
312 

313 
314 
315 

316 

317 
318 

319 

320 
321 

322 
323 
324 



326 
327 



328 



330 
331 



333 



334 



22 

607 

160 
429 
339 

192 

249 
114 

7fi9 

153 
539 

4,223 

827 

3,850 

1,536 

194 

0) 

3,768 

378 
288 

1,827 
761 

4,112 

977 



344 



335 


0) 


336 


0) 


337 


305 


338 
339 


278 
284 


340 
341 


210 
0) 


342 


1,564 


343 


866 



No accidents, hence no provision 

made. 
An employee attends slight ii^Juries; 

a physician is employed by the 



AUgezic 



general first-aid remedies on hand 
and local doctor called. 

Company doctor and temporary hos- 
pital outfit at mills. 

Material for bandages and sundries 
for use in accidents are kept on 
hand. 

First-aid cabinet used by superin- 
tendent or assistant. 

Accident Insurance company 

No special provision is made 



Emereency hospital; nurse in at- 
tendance; surgeon on call. 

Emergency room; surgeon on call . . . 

Emergency hospital; nurse con- 
stantly in attendance. 

Emergency stations with central 
hospital; surgeons in constant at- 
tendance. 

Emerrancy hospital; nurse in at- 
tendance; surgeon on duty dur- 
ing day. 

Emergency stations with central 
hospital; surgeons and nurses in 
constant attendance. 

Emergency hospital; nurae in at- 
tendance; surgeon on call. 

Emergency room; surgeon on call... 

Emergency hospital; nurse in at- 
tendance; surgeon on- call. 

Emergency hospital; nurses in at- 
tendance constantly, surgeons dur- 
ing day. 

Emergency room; surgeon on call. .. 

....do 



....do 

do 

Emergency hospital; nurse in con- 
stant attendance, surgeon much 
of the time. 

Emergency room at office; surgeon 
in attendance during day, on call 
at night. 

Emergency room in plant; nurse in 
attendance. 

Detached emergency hospital; nurse 
in attendance; surgeon on call. 

Detached emergency hospital in 
charge of skilled attendant; daily 
visits of surgeon. 

Emergency room; surgeon on call . . . 

Emergency supplies in office; sur- 
geon on call. 

Emergency room; surgeon on call. . . 

Detached emergency hospital in 
charge of nurse; surgeon on call. 

Detached hospital; nurse in charge; 
surgeon on call. 

Detached emergency hospital; at- 
tendant in charge; surgeon on call, 
makes daily visits. 

Detached emergency hospital; sur- 
geon. 



No... 
Yes.. 

Yes. 
Yes. 
Yes. 

Yes. 



No. 
Yes.. 



Yes.. 



Yes 

Yes.. 



Yes. 



Yes.. 
Yes. 



Yes. 

Yes.. 

Yes 

Yes.. 

Yes 



Yes.. 

Yes.. 
Yes.. 
Yes.. 

Yes.. 
Yes.. 

Yes.. 
Yes.. 

Yes.. 

Yes.. 

Yes.. 



No., 

No.. 
No.. 
No.. 

No.. 



16 blocks. 



No. 
No. 



No. 
No. 

No. 



No.. 



No. 
No. 



No., 
No. 
No. 
No. 
No. 



No. 

No. 
No. 

No., 

No., 
No. 

No., 
No. 

No., 

No. 

No.. 



ImUe 

....do.... 
3 blocks... 



8 minutes. 



imile... 
lOmfles. 



imile. 
fmile. 

ImUe. 



Smiles. 



Imile.. 
6mfles. 



2mfles.. 
li miles. 
2 miles.. 
I mile... 
7 miles.. 



2j^ miles. 



2 miles.. 
1} miles. 
2 miles.. 



7mfles. 
6 miles. 



2 miles.. 
35 miles. 



....do.. 
Imile... 



2mfle8., 



iNot reported. 



0). 

Company, generally. 

No definite rule. 

Company. 

0). 



Company. 

Company, when 

sary. 
Company. 

Do. 
Da 

Da 
Da 
Da 

Do. 

Do. 
Da 

Da 



Da 
Da 
Da 
Da 
Da 



Da 

Da 
Da 
Da 

Do. 
Da 

Da 
Da 

Da 

Da 

Da 
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Plant 
b«r. 



Nnm- 
bor 
of 
em- 
ploy- 



ProrUflO for InoMdlftte Aid. 



FmtlMr tnatmeat. 



pital 
luedr 



Ifh<»pltaliiut6d. 



If it 

owned 

by 

oom- 

pMiyT 



DManoe 
from plant. 



Who bean 



expeoiB of 



3M 
347 

348 

849 

360 

361 

383 
363 
364 

366 

366 

367 
368 

369 

360 
361 



383 
364 
366 
388 

387 
368 

860 
370 
371 
873 
873 
874 

376 
378 
877 

878 



379 



380 
881 



384 



387 



1,064 

703 
347 

290 



226 

191 

0) 
C) 
0) 

?J 

0) 
0) 



8,812 



1,141 
632 

1,287 
883 
376 
716 
736 

SA 

667 
2,083 

1,394 
287 



1,442 

1,378 
460 

162 
2,060 

160 

0) 
2,887' 
1,181 



Detached emeifnoy botpital; sur- 
geon In constant attendance. 

Emergency room; sornononeaU... 

Emergency room in plant; constant 
attendant; surgeon under salary. 

EmergeDoy supplies in office; sur- 
geon on call, 
^o. 



BmergeocT suppUas in office; daily 
▼isiu of sorgeon, constantly on 
caU. 

Emergency room; attendant in 
charge; dafly visits tnm sorgeon 
whois constantly on call. 

Emergency room in plant; sorgeon 
on call. 

Emergency soppUM in oOoa; sor- 
geon on call. 

Detached emerssney hospital; sor- 
geon on call. 

Emergency room; soraeoo on call. . 

Detached emergency hospital; dally 
visits of sorgeon. 

Detached e ma rg m e y hospital; con- 
stant attendance of sorgeon. 

Emergency room in plant; sorgeon 
on(»lL 
do. 



.do.. 



Emergency room; sorgeon on call... 
Emergency hospital; sorgeon or 

norse in constwat attendance^ 
Emergency rooms; sorgeon on call. . 
do. 



.do., 
.do., 
.do.. 

.do.. 



-do., 
.do., 
.do., 
.do.. 



.do.. 



Emergency hospital; sorgeon incon- 
stant attendance. 
Emergency room; sorgeon on call... 
do. 



Separate emergency hospital; noise 
in attendance; sorgeons on call. 

Detached emergency hospital; 
trained norse in constant attend- 
ance; sorgeon at caU. 

Detached emergnoy hospital re- 
cently comideted; norN in attend- 



Emergenoy hospital; sorgeon on call. 

No sopplies at works; sorgson's office 
3 blocks from plant. 

Emergency room; sorgeon on call... 

Hospital 8 Dlocks from works; emer- 
gency hospital nearly completed. 

Bmergenov room at plant; looalsor- 
geon called, 
do. 
do. 



Emergency honrftal at works; sor- 
geon in attendance. 

Emergency hospital at works; sor- 
gsononoaU. 



Yes. 



Yes. 
Yes. 



Yes. 



Yes. 

Yes. 



Yes. 



Yes. 
Yfli. 

Yes. 

Yes. 
Yfli. 

Yes. 

Yes. 

Yes. 
Yes. 

Yes. 
Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes. 
Yes. 
Yes. 

Yes. 



Yes. 



Yes. 
Yes. 

Yes. 
Yes. 

Yes. 

Yes. 
Yes. 
Yes. 



No. 



No.. 
No.. 



No. 



No.. 
No.. 



No... 



No. 

No. 

No. 

No. 
No. 

No. 

No. 

No. 
No. 
No. 
No. 

No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 



3 miles. 

i mile. . 
....do.. 



3 miles., 
Imile.. 



2mi]es. 



1| miles. 
3 miles.. 
Imile... 



Imfle 
3J 



3 miles.. 
.....do... 



1 mile. . . 
li miles. 
3 miles.. 
9 miles.. 

1} miles. 
i mUe. . . 
,:...do... 
Imile... 
U miles. 
2miles.. 
....do... 
....do..., 
1 mUe. . . 
16 mUes. 
3miles.. 
U miles. 



No... 
No... 
No. . 


Smiles 

Imile 


No... 




No... 


imile 


No... 
No... 


imile 

4imiles 


Yes.. 
No... 


Umiles 

8 blocks 


No... 


3mi]e8 


No... 
No... 
No... 


6mlles 

6i miles 

imile 



No.. 



•deua»* 



Company. 

Da 
Da 

Da 

Da 
Da 



Da 



Da 

Da 

Da 

Da 
Da 

Da 

Da 

Da 
Da 
Da 
Da 

Da 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 

Da 
Da 



Da 



Da 



Da 
Da 



Da 
Da 



Da 



Da 
Da 



Da 
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Plant 
num- 
ber. 



Num- 
ber 
of 
em- 
ploy- 



ProTislon for immediate aid. 



Further treatment. 



Is hos- 
pital 
Qwdr 



Is it 
owned 

b7 
oom- 
pany? 



If hospital isosed. 



Distance 
from plant 



Who bean ezpenae of 
traatmentr 



800 

aoi 

802 

803 
304 
305 
396 
307 
308 
800 
400 
401 
403 

403 

404 
406 

406 

407 
408 
400 

410 
411 



413 
418 



414 

415 



416 
417 



418 



410 
420 



431 



434 



•430 
437 



438 



430 

480 



431 



7,073 

5,671 
1,006 
1,707 

I 

1,186 
108 



1,113 
183 
04 



376 



670 

1,318 

403 

64 
306 



367 
181 



337 
025 

1,134 
106 

543 

721 
3,407 

220 
617 
660 
218 
1,130 

1.066 



104 



172 
63 



Hospital at works; surgeons in con- 
stant attendance. 

do 

Emergency room; surgeon on call. . . 

Emernnoy hospital; nurse in at- 
tenoeuioe; surgeon on call. 

Emergency hospital at works 

do 

Emergency hospital near plant 

do 

....do 

.....do 

do 

First-aid appUanoes at plant 

do 

First-aid supplies at plant 



First-aid supplies at plant; doctor 
caUed. 

First-aid suppUes at plant 

Emergency nospital at works. 



Emergency hospital; surgeon in con- 
stant attendance. 
First-aid appliances; physfeian called 
do. 



Immediate care at company's ex- 
pense. 

No special arrangements 

Maintain an emergency equipment 
and have a room where accidents 
are treated by competent attend- 
ant; company phyncian called for 
serious c as es. 

Haye physioian empfoyed by the 
year. 

A physioian is called , 



Local physioian 

First-aid outfit with expcolenoed at- 
tendant 
do. 



Room reserved in oflOoe for ii^ury 



Emergency outfits and physician's 
advice within few minutes. 

The services of a surgeon , 

Dispensary on the plant, with sur- 
geon in attendance day and night. 

Services of a surgeon 

do. 



.do., 
.do.. 



Dispensary on the plant, with sur- 
geon in attendance day and night 

do 

Immediate care furnished at expense 
of company. 



Immediate care at expense of 
pMiy. 
do. 



An emergency accident cabinet. . 



Yes. 

Yes. 
Yes. 
Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 
Yes. 
Yes. 

No.. 
Yes. 



Yes. 
Yee. 



Yes. 
Yes. 

Yes. 
Yes. 

Yes. 

Yee. 
Yes. 

Yes. 

Yes. 
Yes. 
Yes. 
Yes. 

Yes. 
Yes. 



Yes. 

Yes. 
Yes. 



Yes.. 

Yes.. 
No... 
No... 

No... 
No... 
No... 
No... 
No.., 
No... 
No... 
No.. 
No... 
No.. 

No.. 

No.. 
No.. 

No.. 

No.. 
No.. 
No.. 



At 

....do... 
4 miles.. 
15 miles. 

2 miles.. 
.....do... 

1JT1U1^^^. 
J in It- 

IJinU-^. 
2mih-:... 
*imJp. . 

3nnk-- 

0} 

Imile... 



4 miles. 
6 miles. 

imne.. 



li miles. 
1 mile. . . 
....do... 



Oompany. 

Da 
Da 
Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Do. 
Company haa oontnet 

with physisian. 
Oompany. 

Da 
Empfoyaet, by monthly 

Hospital to whksh c 
pany contributes. 
Oomrany. 

Insurance oompoy. 



131 Local doctor... 
1 Not reported. 



No.. 



No. 
No. 



No... 
No... 

Yes.. 
No... 

No... 

No... 
No... 

No... 
No... 
No... 
No... 
No... 

No.. 
No.. 



No. 



No.. 
No.. 



12 
Underlmile. 



600 feat. 
Imile... 



ImilA.... ... 

.....do....... 

do 

.....do 

.....do 

do 

.....do 

.do 



C^.. 



18 miles. 



HmUes. 
4 miles.. 



I Yes.. No.. 

* Two hospitals, ona 3 and tiw ottMT 6 



EmploysaB' I 
smorinttfin 



Oompany. 



Subsoriptioni 

emr 

oonl 

pitaL 
Oompany. 

Do. 
Company; 

insurance oompany . 
Company. 



itribntes to noa- 



Da 
Da 

Da 
Da 
Da 
Da 
Da 

Da 
Company oontrfbotH to 
hospital; employees 
oontribute once ayear 
to hospital. 
Hospital, tojildioopi' 
pany oontrlbotss. 
Da 
Company* by nedal 
and anm ial cpn ttlbo- 
tioos tohoepltaL 
Do. 



ffOmflesMnt. t 
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PISQt 

DUm 



Kara- 
bcr 

of 



Prc^WoD tor tmmi^lata aH, 



Fnrthn t7««tnieiit. 



tr hnpltaJ to 



Istt 



by 



DMann 






m 

433 



4S4 
485 



437 



440 
441 
442 
443 
444 
446 
446 
447 



460 
461 



4531 
454 
465 
456 

467 



468 



48 

111 



463 



888 



888 

80 



800 



177 
440 
90 
108 

1,006 
373 
040 
880 

1,373 



6,117 
828 

1,225 



10,168 

800 

441 

1,974 

640 
683 



Kott* ., 

Local doctor 



Room Is provided when Injarad are 
takan and a doctor Is called St oDoe. 

BUfbt iDjorifls takso to a doctor, 
•wioas ones to a hospital. 

Karo a small chest of ilnt-aid req- 

do * 



Red Croes mediotne box, Urst aid to 

injured. 
....do , 



.do. 
.do. 



.do. 
-do. 
•do. 
.do. 



Temi 



.do. 
.do. 



emporarj 



hospital; company phy- 



Emergenoy ofBoe with trained mxrse 
In works and own ambalanoe. 

Emenceooy chest in each depart- 
m cnt, e qnlpped with first aid to 

S^^ ii egoipped with flrst^d 
remedies. 



firirst 



aid appUanoes at various points 
inmiUt. 
do 
do 



460 
461 
462 
463 


578 
770 
885 

170 


464 


2,426 


465 


070 


466 
467 


485 
0) 


468 


167 


460 


74 



Bandaced'i 
ho^taL 



at works and driven to 



Have room fitted up for use as mill 
hospital, containing supplies and 



Hospital at works cares for minor 
Injuries. 

Have arrangements with local phy- 
sician to answer all calls at once. 

First aid at works 

Hospital room 

Emergency hospital at plant 

Firstaid; medical box in oflloe; phy- 
sician called. 

Have company doctor and tempo- 
rary hospital at the works. 

First aid department in mill; neigh- 
borhood physlolan. 

Company physldan called at once.., 



nmany] 



Oompany doctor with first-aid reme- 
dies km in offloe. 

First aid to injured; hospital room 
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APPENDIX H.— PROVISIONS FOR IMMEDIATE CARE OF INJURED AND 
FOR HOSPITAL SERVICE IN 530 IRON AND STEEL ESTABLISHMENTS 
REPORTING-^Continued. 
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FOR HOSPITAL SERVICE IN 530 IRON AND STEEL ESTABLISHMENTS 
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1 Not reported. 
APPENDIX I.--BENEFIT ASSOCIATION CONSTITUTION. 

OBJECT. 

The object of this aasociatioii is to accumulate a fund for the benefit of its memben, 
and those dependent u^on them, in case of sickness, accident, or death, and in con- 
sideration of the obligations assumed by Company, as specified in Article XIV 

of this constitution, entitled, "Agreement and g;uaranty," the release of Com- 
pany of and from all liability for damages resulting from accidents to members. 



ARTICLE I. — ^DEPARTMENT COMMITTEES. 



Section 1. Each department of - 



- Company shall have a committee, consisting 



of 1 member of the association employed in it, and 1 additional member for each 100 
members of the association, or fractional part thereof, employed in such department. 
Sec 2. The committee shall be chosen in each department by members of the asso- 
ciation belonging to that department, and each department committee shall chooae 
its own chairman ond secretary. 



article n. — GENERAL COMMrrTEE. 

Section 1. The members of the department committees shall constitute a general 
committee, which shall choose its own chairman ond secretary, and shall also elect 
annually 5 members of the association to act in conjunction with 4 members appointed 
by the general manager of the Company as a board of directors. 

Sec 2. Subject to the approval of the board of directors, the general committee 
shall appoint relief committees, committees on membership, and such other com- 
mittees as may be needed. 
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ABTIOLB m.— BOABD OV DIBBGTOB8. 

SxcTZON 1. The board of directon shall elect a president, vice president, and seo- 
retary of the aasodation, and such other officers as may be necessary. 

ASTIGLB 17.— KKKBKB8. 

SBonoN 1. No person shall be admitted to membership in the association who is 
not an employee of the Company, ♦ ♦ ♦. 

Sbo. 2. Members shall be classed with respect to dues and benefits as (1) general, 
(2) restricted or qualified, and (3) special. 

Sbc. 3. Persons ceasing to be employed as aforesaid shall cease to be members, and 
shall have no other rishts, except as to benefits accrued and previously awarded to 
them by the board of directors, unless their membership shall be continued by a vote 
of the board of directors; upon being again employed, persons who have ceased to be 
members by reason of nonemployment as aforesaid, and whose membership has not 
been continued, may apply for and be reinstated without making an original appli- 
cation for membership. 

Sbc. 4. Applicants for membership shall become members upon the approval of 
the secretarv of the association, who is ex officio chairman of the committee on mem- 
bership, and i^r signing an agreement to be subject to the constitution, by-laws, and 
all the rules and re^dations of the association. 

Sbc. 5. Members may be expelled, by vote of the board of directors, for any fraud- 
ulent representations or pretense in their application for membership or for relief. 

ABTIOLB y.— BBNBFtra. 

Sbotion 1. All sickness and accident weekly benefits shall be subject to the approval 
of the board of directors, and all benefits for loss of fingers, foot, limb, blinaing, or 
death shall be voted b]^ the board of directors, and its decision shall be final in all 
cases, and no suit or action at law or in equitv wall ever be maintained by any mem- 
ber, or his legal representative, for any benefits refused by the board of directors. 

ABTICLB VI. — GBNERAL GLASS. 

SBonoN 1. The general class shall be divided into two divisions as follows: Divi- 
sion 1 — ^Members not over 45 years of age, who shall pay monthly dues of 90 cents 
(plus 10 cents as per Article VIII). Division 2 — ^Members above the age of 45 years, 
and under the age of 55 years, who shall pay monthly dues of $1.15 (plus 10 cents as 
per Article VIIl). 

Sbc. 2. Members of the general class shall be alike entitled to the following benefits: 
Five dollars per week for disability resulting from accident or sickness; $100 burial 
fee in case of death resulting from disease or from accident otherwise than as herein- 
after provided for; $500 in case of the loss by actual separation at or above the wrist 
or ankle of a hana or foot by accident while at work, or in going to or returning from 
the same; $1,000 for fracture of spine by accident while at work, or in going to or 
returning from the same, where sucui fracture results in the irrecoverable loss of all use 
of legs; $250 for loss of all fingers by accident while at work (thumb remaining), ampu- 
tation at or above knuckles, metacarpo-phalangical articulation ; $250 for loss of thumb 
and first three fingers by accident wnile at work (little finger remaining), amputation 
at or above knuckles, metacarpo-phalandcal articulation; $200 for loss of first three 
fingers by accident wnile at work (thumb and little finger remaining), amputation at 
or above knuckles, metacarpo-phalangical articulation; $100 for loss of thumb by 
accident while at work ^four fingers remaining), amputation at middle of carpal bone, 
or above ; $200 for loss oi foot through instep by an accident while at work; $200 in case 
of the irrecoverable loss of the entire sight of an eye by accident while at work; $1,000 
in case of total blindness resulting from accident while at work, or in case of death 
caused by accident while at work, or in going to or returning from, the same: Provided^ 
That sucn benefits shall not be cumulative, but the mater benefit shall cover the 
less, and if a lesser b lefit shall have been paid, it shall be deducted from anv greater 
benefit accruing to the same person from the same injury: And provided further ^ That 
such death or loss of a member or members shall occur within four months from the 
time the injury is received: And provided further, That no claim shall be allowed 
for loss of life or limb, or any other injury occasioned by the injured party being 
upon the tracks of any railroad, except at public or necessary and lunuu crossing (S 
the same. 
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▲BnCLB Vn. — ^BBSTBICTED 0IA88. 

Section 1. The restricted or qualified class shall include employees who are above 
the age of 55 years and employees irrespective of age who, by reason of defective phys- 
ical condition or other cause, are unable to pass such medical examination as may be 
required by the board of directors, and members of this class shall |)ay monthly dues 
of 50 cents, and shall be entitled to $5 per week for disability resulting from accident 
while at work or in going to or returning from work; $50 burial fee in case of death 
resulting from disease or from accident otherwise than as hereinafter provided for; 
$250 in case of the loss by actual separation at or above the wrist or ankle of a hand 
or foot by accident while at work, or in going to or returning from the same; $500 for 
fracture of spine by accident while at work or in going to or returning from the same, 
where such fracture results in the irrecoverable loss oi all use of legs; $125 for loss of 
all fingers by accident while at work (thumb remaining), amputation at or above the 
knuckles, metacarpo-phalangical articulation; $125 for loss of thumb and first three 
fingers by accident while at work (little finger remaining), amputation at or above 
knuckles, metacarpo-phalangical articulation; $100 for loss of first three fingers by 
accident while at work (thumb and little finger remaining), amputation at or above 
knuckles, metacarpo-phalangical articulation; $50 for loss of thumb by accident 
while at work (four fingers remaining), amputation at middle of carpal bone, or above; 
$100 for loss of foot through instep by an accident while at work; $100 m case of the 
irrecoverable loss of the entire sight of an eye by accident while at work; $500 in case 
of total blindness resulting from accident while at work, or in case of death caused by 
accident while at work, or in ^oing to or returning from the same: Provided j That such 
benefits shall not be cumulative, out the greater benefit shall cover the less, and if a 
lesser benefit shall have been paid, it shall be deducted from any greater benefit 
accruing to the same person from the same injury: Artd provided furtnerj That such 
death or loss of a meniber or members shall occur within four months from the time 
the injury is received: And provided furtherf That no claim shall be allowed for loss 
of life or limb, or any other injury occasioned by the injured part^ being upon the 
tracks of any railroad, except at public or necessary and usual crossing of tae same. 

AETICLB Vra.— PBEMANBNT DISABILITY AND SBRVICB PENSION. 

Section 1. All members of the association shall pay additional monthly dues of 10 
cents, and the additional dues so paid shall constitute and provide a special fund for 
payment of an annuity to each member of the association who may be permanently 
disabled, as provided m the following section, and said fund shall be used for no other 
purpose. 

Sec. 2. Any member of the association who shall be permanently disabled bv acci- 
dent while at work or in going to or returning from the same, shall be entitled to an 
annuity of $240 per year during the remaining term of his natural life, payable from 
said fund in monthly installments of $20. 

The term "permanent disability" as used in this article shall be construed as disa- 
bility preventing such member from thereafter performing any kind of work or from 
following any employment whatsoever. 

All annuities for permanent disability shall be subject to the approval and award 
of the board of directors, who may revoke the same for just cause at any time. 

Each member to whom an annuity shall be awarded under the provisions of this 
article, shall at least once in each year, or oftener if required by the board, furnish the 
secretary with proof of his continued existence, continued disability, and place of 
residence. 

Sec. 3. Any member of the association in good standing, having reached the age of 

70 years and upward, who shall have been m the service and employment of 

Company * * * for a substantially continuous period of 30 years, and who shall, 
in the judgment of the board of directors, be unable to perform further work or service 
by reason of infirmity, shall be entitled to an annuity of $240 per vear during the 
remaining term of his natural life, payable from said fund in monthly installments 
of $20. 

Sbc. 4. If at any time the said "permanent disability" fund is insufficient to pay 
in full all annuities awarded and chuged against it, pa3anent on account of such annui- 
ties shall be made pro rata. 

articlb IX.— special class. 

Section 1. Members under the age of 45 years entering the first division of the above 
general class, or belonging thereto, and passing a physical examination satisfactory 
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to the board, may elect to pay 25 cents monthly, in addition to the dues payable in 
the division to wtdeh they Delong, and, subject to the foreeoin^ provisions, they shall 
be entitled to an increase of $300 to the funeial expenses, or bunal fee, or death benefit, 
payable in the class to which they belong, as hereinbefore set forth, which dues shall 
De designated as special dues, and which benefits shall be designated as special benefits. 
Sec. 2. The board of directors may, by resolution, suspend the special dues and 
special benefits provided for in section I of this article wnenever in their judgment 
ine interests of the association require such action. 

ABTICLB X.— PAYMENT OF DUBS. 

Segtiok I. All monthly dues shall be payable on pay day in each month, and a 
failure to make payment of dues for one month shall forfeit uie right to benefits, and 
the membership of the person so failing shall be suspended until he shall brh^ his 
case before the Doard of directors, who may reinstate him or end his membership by 
refusing to do so. 

Sec. 2. New members shall pay an initial fee of $2, and upon compliance with the 
provisions of section 4, Article I V, shall become beneficial. 

ARTICLE XI. — PAYMENT OP BBNEFITR. 

Section 1. Weekly sick benefits shall not begin until after one week's sicknesB, 
and shall date from me beginning of the second week, and shall be paid for by weeks 
or fractional parts thereof; and weekly accident benefits shall begin from me date 
of the accident: Provided, That no benefits shall be paid for first week on account of 
any accident or injury which does not produce a visible or external mark: Providedy 
Jiowever, That the directors have discretionary power to pay benefits for first week 
when sufficient proof is presented that the applicant is entirely disabled from work 
by reason of sprain or other injury leaving no external mark. Weekly benefits shall 
not be payable for a period of more than 17 weeks for any one sickness or injury: Pro- 
videdf That the directors may in tiieir discretion award weekly benefits for a further 
period not exceeding 10 weefcs in cases where the facts in their judgment justify such 
additional benefits in furtherance of the objects of the association. No member shall 
be entitled to weekly benefits in more than one class or section. 

Sec. 2. No sick benefits will be paid until the secretary or treasurer receives a cer- 
tificate signed by an examining physician appointed or approved by the board of 
directors. A member shall be entitled to receive weekly benefits only for the time, 
as aforesaid, during which he is totally incapable of following his usual or other occu- 
pation. 

Sec 3. Members may designate on their application the person to whom their 
burial fees and accident death benefits shall be paid, and in the absence of such desig- 
nation they will be paid to the husband, or widow, or children, or parents, or parent 
of the deceased, in order of preference aforesaid, and to no other relative, without any 
liability to creditors, upon such proof as the constitution, by-laws, and board of direc- 
tors may require: Provided^ That no designation heretofore or hereafter made shall 
deprive the legal husband, or widow, or children, or parents of the deceased of their 
respective right to claim and receive the accidental death benefit awarded in the 
order of preference aforesaid: And provided further j That in cases where no one appears 
to take charge of the interment of a deceased member, the secretary of the association 
may make arrangements for the suitable interment of such deceased member, and the 
board of directors may authorize the payment of necessary funml expenses (not to 
exceed the sum of $100) out of the benefits or burial fees awarded on account of such 
member, directly to the person or persons having proper claims in connection with 
such funeral, and the amount thus paid shall be deducted from the total benefits 
awarded in such case. 

article Xn. — ^HOSPITAL. 

Section 1. The board of directors is authorized to take charge of, organize, and 
maintain the hospital * * * upon such terms and conditions and under such 
rules and regulations as may be agreed to by the board of directors and Company. 

Sec 2. Members of this association shall have the right of admission in said hos- 
pital, in accordance with its rules, and shall have preference over persons who are not 
members. 

Sec. 3. The weekly benefits of members admitted to the hospital who have no 
families dependent upon them for support, shall, during such times as ttiey are 
inmates^ be transferred and paid over to tne fund for the maintenance of the hospital, 
and no other or further charges shall be made against members on account of hospital 
treatment receive*^ ' ^ , 
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Seo. 4. NomnembezB who may be admitted to the hospital shall be charged such 
hospital fees as may be fixed by the rules for government of the hospital. 

AETICLB Xin. — DISABILITT. 

Section 1. No member shall be entitled to any benefits for disabilitjr or death 
occasioned by accident or injury received or chronic disease contracted before he 
became a member, or caused by mtoxication or the violation of any law, or by willful 
or gross n^ligence on his jjart; and the accident which shall entitle any member to 
benefits shall be such as he is exposed to in his employment, or in going to or returning 
from the same. 

Sec. 2. No burial fee shall be paid in case the death has been caused by intoxication 
or any act of the decedent in violation of law; Provided^ however ^ That the directors 
may, in their discretion, award not exceeding $100 for funeral expenses where claims 
for accidental death benefits have been rejected and where the facts, in their opinion, 
justify such voluntary and discretionary payment. 

ABTICLB Xnr. — AGREEMENT AND GUARANTY. 

Section 1. This association is based upon an agreement of Company to act 

as treasurer of the association and to supply office room and clerical services without 
cost to the association; also to give an anniial gratuity to the treasiuy, equal to $1 for 
each member of the association entitled to benefits during the whole year; also to 
guarantee the payment of all benefits to the members of the association by an advance 
or loan to the association from time to time of such sum or sums as may be needed, 
which shall be repaid from surplus income of the association from time to time, as it 
may be able so to do; in consiaeration of which every applicant for membership shall 
execute a release to the company employing him, herein named, of all action for 
damages resulting from accidents to him while he is a member of this association. * 

Sec. 2. The — ; — Company may cancel its agreement and end the same by giving 
six months' previous notice to the chairman of the association of its intentions so to 
do, at the expiration of which notice said agreement shall be at an end, and the asso- 
ciation shall be dissolved. 

Sec. 3. Upon the dissolution of the association, the Company shall have the 

right to appropriate the surplus money in the treasury, if any there shall be, to the 

use of the Library Association, or to any hospital for workingmen of the company 

then in existence. 

article XV. — BY-LAWS. 

Section 1. The by-laws of the association shall prescribe the time and manner of 
holding elections, the duties of officers^ the meeting of the directors and committees, 
and such other matters as are not provided for herem. They shall be adopted by the 
board of directors. 

ARTICLE XYI. — AMENDMENTS. 

Section 1. The constitution may be amended by a vote of the general committee, 
at a meeting called for the purpose, after such amendment has been agreed to by the 
board of directors and by the Company. 
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Day and night compared 15, 153 
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Relative, for employees of each coAiugal condition, 30 to 39 years of age, in a large plant, by years, 

1906 to 1910 169 
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Day and night, distribution of 152-156 

Disabling, definition of 20 
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Accidents. {See am Acadent rates; Dlsabnities; Injuries.) 

Sistnbution of accidents through the hours of the day by 85 

Frequency of accident occurrence according to 159-161 

Numberandpercentof employees of each, by race. In a large plant 162 

Number and per cent of employees of each, by race, in iron and steel Industry 161 

Number of accidents and relatfye accident rates for specified, tai a large plant, by years, 1906 

to 1910 1» 

AiitomatiDBtq[» for wire bk>ck hi wire mills, description of 232 

B. 

Bsr mUb, tai^nies and time lost in, by ocoopattons, 2 yean endhig June 30, 1910 281 

Benefit association constitution, text of 837-841 
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plant, by occupations, 1905 to 1910 290-293 
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Blowing in of 201,202 
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Description of. 200,201 
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Large and small, comparison of accident rates in 29 

Movement of stock in 216,217 

Nature of injuries in 70,71,284-286 

Operation of, relation of , to safety problem 200 
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Safeguarding methods in 200-226 
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Bfowlng engines, description of , and haaards in connection with 211,212 
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Boiler houses and engine rooms, direct safieguarding methods in 195-lOS 

Boiler houses and engine rooms, injuries and time lost hi. 2 years ending June 30, 1910 63,282 
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Conveyors, ore docks, and bridges, direct safeguarding methods in 199 

"Cost contest," use of, for securing safety 180,181 

Cost of accidents, reduction in. as compared with accident rates 135 
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Injured employees who returned to work in specified week in, and average days lost, for a large 
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Accident and accident nitas in, for a large plant, 1905 to 1010 119 

Causesof ii^uriesin, byoocQpatioD8,foraiargeplant, 1905 to 1910. 330,321 
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Emergency room used in iron and steel plants, description of. 246 
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Number of, method of determining 22 
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Engine rooms and boiler houses: 
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Engine stop, electric, description of 198 
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F. 
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In 155 plants, year ending June SO, 1910 11,25,28^ 

Influence of mass accidents t^on 87 

Significance of 90,91 
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Fender for use on gantry cranes, description of 193 
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Nature of injuries in /..... 70,71,284-286 
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Gantry crane with wheel fenders, gear guards, and clamps, description of 192,193 
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Geographical districts represented in the investigation 27 

Grinding of tools in shops, dangers ftom, and saieguards used 233 

Guard for turntable pit in yards, description of. 190 
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Handling the raw materials in blast furnaces 202-211 

Hazards in each department, discussion of, as expressed by accident rates in 1910 11 
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Hot metal crane, open hearth, safety chamber on, description of. 230 

Hot metal ladle and oar with double tnmnions and safefy chains, description of 194 

''Hot spot," oooorrenoe of. In blast ftamaoes 216 

Hoar of oocoirenoe, distribution of accidents according to 13,75-86 

Hourly distribution of accident ocouzrence and production compared 82-86 

HonsJnf conditions in a large plant 112,113 

Humidity in blast fomaces 215,216 
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Ingot molds with railing for protection of unoappers, description of 229 

Iiyured emplo3rees who returned to work in specified week la a large plant: 

By departments and occupations 290-305 

By years, 1906 to mo 123,124 
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Causes of, in a large plant, number and rates per 1,000 300-day workers, by years, 1905 to 1910. . 140, 141 

Disabling, numberof, and rate per l/XX) 300-day workers 23-43,115-117 

Importance, oomparatiye. of principal kinds of, as measured by frequency of occurrence and 
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Nature of, by departments 70,71,284-286 
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Number of, and rate per 1,000 300-aay workers occurring in each day of the week in blast furnaces, 

1906 to 1910 150 
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reporting 324-337 

Relation of operations to 146-149 

Relation of , to departments 70,71 

Relation of, to loss of time 68,69 

Relation of, to period of disability 60^ 

Timelost from, oy departments and occupations, in 130 plants for 2 years ending June 30, 1910.. 279-283 
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Insuraooe, liability, in the iron and steel industry 2AA,2A1 

International Harvester Co., accident relief plan of 255-261 

Investigation, scope of 11-14,19,20 

L. 

Ladle and car for transporting hot metal. salMy devices on 194 

LadleeraneinBessemerplantwithsaleiy dog on hoist, description of ^ 228,229 

Lathe with safety appliances, description of 234 

Liability insuranoeln the iron and srael industry 246,247 

Locomotivecrane, description of, with safety devices 193 

Long turn, accidents ana the 15,149-152 

Loss, economic, to workmen as indicated by time lost per injury and per workman 12 

Loss in days from injuries: 

By departments 52-67,124-136 

By departments and occupations 279-283,290-305 

By kind of injury 68,69 

By occupations 58,59,290-306 

In plants having extreme conditions as to safety systems, comparison of 59, 60 

Poadble to save, by reducing accident rates in a certain plant to rates of plant having good safety 
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M. 

Mass accidents, influence of , upon fatality rates 87 

Mechanical department: 

Accidents and accident rates In 36,43,50,51,57,119,153 

Cansesofinjuriesin, by occupations, for a large plant, 1905 to 1910 316-319 

Dvfs lost per 300-day worker from accidents in, for a large plant, by years, 1905 to 1910 ... 14, 127, 131 

Duration of disability In, two years ending June 30, 1910 12,63 

Fatal accidents in. by occupations and causes, two years ending June 30, 1910 97, 96 

Injured employees in, number and per cent of, who returned to work in specified week, for a 

large plant, by years, 1905 to 1910 288 

Injured employees in, who returned to work in spedfled week, and average days lost, by occupa- 
tions, for a large plant, 1905 to 1910 300,301 

Injuries and time lost in, by occupations, two years ending June 30, 1910 282 

Natureofinjurieshi..... 70,71,28^86 

Medical fees, payment of, in establishments for which reports were secured 246 

Mesaba ore, use of, in blast furnaces 202,208,211,217 

Metal planer with safety plates, description of 234 

Mixers in Bessemer steel works and safety appliances used in connection therewith, description of. 227, 228 

Mbdng pan, wet, for finding ganister, description of. 229 

Mold car. automatic coupler on, description of. 196 

Month of occurrence, distribution of accidents by 72-76 

Mad gun used for closing tap hole in blast furnaces, deecrlption of 224 
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By departments, in a large plant, 1906 to 1910 285,286 

By departmento, in 130 plants, two years ending Jane 30, 1910 284,285 

In a large plant, by years, 1906 to 1910 143-146 

In plants covered by the investigation 00-71, 284-288 

Night accident rates, as compared ^th day rates 15,lfi8 

Night and day accidents, distribation of, by hour of occurrence 13, 75-86 

Nondisabling injuries, number of, in a large plant, by years, 1900to 1911 115 

Nonoccupational groups, use of rates in - 157-159 

Nonproductive and productive force in a large plant, distribution of, at month of smallest and of 
laigest employment in each year, 1905 to 1910 110-112 

O. 

Occupational groups, accidents in, for a large plant 116-157 

Occupations: 

Causes of injuries by, for each department of large plant investigated, 1905 to 1910 306-323 

Injuries ana time lost bv. for eacn department in 130 plants, two years ending June 30. 1910. . 279-283 
Number and per cent of fatal accidents by, and by causes, for specified departments, two years 

ending June 30, 1910 92-102 

Oilers' platform and stairway for safe approach to engine, description of 197 

Open-hearth charging machine with safeguards, description of 230 

Open-hearth ladle with safety lateh on trunnion, description of 230-231 

Open-hearth steel works: 

Accidents and accident rates in 1910 31,32,43,119,163 

Causes of injuries in, by occupations, for a laree plant, 1906 to 1910 308-311 

Days lost per 300<lay worker from acciaents in, for a large plant, by yescrs, 1905 to 

1910 14,127,130,131 

Days lost per 30O^ay worker from disabilities terminating before sixth week and in sixth week 

and later in, for a large plant, by years, 1905 to 1910 134 

Injured employees In, who returned to work in specified week, and average days lost, by occu- 
pations, for a large plant, 1905tol910 292-295 

Ixijuries and time lost in, by occupations, two years ending June 30, 1910 279 

Reductionofaccidentratesin, for a large plant, 1905 to 1910 14,110 

Safeguarding methods in 229-231 

Operations, relation of, to injury 146-149 

Operative force, method of determining 22 

Ore docks, bridges, and conveyors, direct safeguarding methods in 199 

Ore unloader, safety devices on, description of 199 

Output, average daily, of blast furnaces, by months, 1910 22 

Oxygen helmets for use in blast furnaces, description of 215 

P. 

Pay roll, positions shown on, for 155 plants, year endmg June 30, 1910 25,265-278 

Permanent and Iktal injury, proportion of accidents resulting in, for 155 plants, year ending June 
30,1910 , 11 

Permanent injuries: 

Accident rates for, reduction of, in a large plant, 1905 to 1910 18 

Accidents resulting in, number and rate per 1,000 300<lay workers in 155 plants, year ending 

June 30, 1910 25,43 

Accidents resulting in, number and rate per 1,000 300*day workers, year ending June 30, 1910, 

by dejiartments 28-43 

lU'each of 155 plants, year ending June 30, 1910 23-25,265-278 

Nature of, by departments, in a large plant, 1905 ol910 285,286 

Nature of, by departments, in 130 plants, two years ending June 30, 1910 284,285 

Reduction of, in a large plant, 1905 to 1910 143,144 

Pigmachine, description of, and hazards in connection with 225 

Piston rods, shield for, description of 197 

Fitsideofopenhearth with safety devices, description of 231 

Plant for which accident experience was available for six years, description of 107 

Plants: 

Comparison of, according to character of safety systems 43-48 

General description of 26 

Having high and low standards of safety organization, accident rates in 13,44,50 

Number of, covered by the investigation 11,12,19,20 

Plate mills: 

Accidents and accident rates in, for a large plant, 1905 to 1910 119 

Causes of injuries in, by occupations, for a large plant, 1905 tolOlO 316,317 

Injured employees hi, who returned to work In specified week, and average days lost, by occu- 
pations, for a large plant, 1905 to 1910 298-301 

Injuries and time lost in, by occupations, two years ending Jime 30, 1910 280 

Production: 

As related to accident rates in a large plant, by years, 1900 to 1910 170,171 

As related to accident rates in Bessemer steel works 13,160,170 

As related to safety activity 160-172 

Hourly, as compared with accident occurrence in a Bessemer steel mill 84 

Of a Bessemer steel mill in two cold and two warm months of the year 74 

Productive and nonproductive force in large plant investigated, distribution of, at month of smallest 
and of largest employment in each year, 1905 to 1910 110-112 

Progress of the safety movement 176 

Puddling: 

Accidents and accident rates in, 1910 32,33,43 

Description of , and hazards in connection with 225,226 

Injuries and time lost in, two years ending June 30, 1910 53,283 

Poffs or top explosions in blast furnaces, description of 218 
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BaotofMnployMiliilmniBdilMllndoiliy 108,161-lM 

AoddfntiaxidMckl«iti«t«in,fDr»tars»p!ant,lM5tomo 119 

Causes of lEOt>rt«s in > ^ oocupsttons, for a large plant , 1005 to 1910 Zi2-^li 

Izilured employees wbo retomed to work In speofled week in, and avenge days lost, by ooenp*- 

tloDS, for a large plant, 1006 to 1010 206,307 

Rafled crane bridge runways to prerent cnnemsn from telling, descrtptton of 192 

Rates. (See Aoddant rates per 1,000 300-^y workers.) 

Raw materials, handling of, in blast furnaces 209-211 

Records kept in iron and steel plants, character of. 10 

Responsibility tor accidents, dMciisston of. 173-176 

RevolYinj; knife with woodan shield, deaer^tlon oC 233,234 

Roll wabblera, description of shield OTsr 232 

RoUing mills: 

Acddentsand accident rates in 33-36,43,60,51,67,119,163 

Causes of injuries in , by oocupatioos, for a large plant. 1006 to 1010 810-317 

Days lost per 300Kiay worker lh>m accident in, for a large plant, by years, 1005 to 1010 — 14, 127, 131 
Days lost per SOO^lay worker Itom disabilities terminating before sixth week and in sixth weak 

and later in, for a large plant, by years, 1006 to 1910 134 

Duration of disability In, two years ending Juna 30, 1010 12,68 

Fatal aoddants in, by occupations and causes, two years ending June 30, 1010 05-97 

Hand, accidents and accident rates in, 1010 84,86,43 

Injured employees in, number and per centof,whoTetamed to work in spedHed week, for a larga 

plant, by years, 1006 to 1010 287 

ICectenkal, aoddants and aoddant rates In, 1010 11,83-86,48 

Natura of Injuries in 70,71,284-286 

Safognarding methods In 231,233 

8. 

Safocuarding methods. 16,187-236 

Safety actiyity and productton 160-173 

Safety chamber on open hearth hot metal crane, descriptfon of 230 

Safety chart, use of, for reducing frequency of accidents 180 

Safety collar on emery wheel, description of 233 

Safety committees 180-186 

Safety departmente 16,16,177-185 

Safety gates, selPclosing, in yards, description of 190,101 

Safety mspectors 170 

Safety methods, educational 180-186 

Safety movement, progress of 176 

Safety organization, accident occurrence in plants having high and low standards of 13, 44,60 

Salety organixation in a large plant 113,114 

Safety organization, iDterpIant 182 

Safety problems, relation of , to operation of blast furnaces 20O 

Safety systems, comparison of plants and departments according to character of 43-49 

SafiBty systems, loss of time in plants having extreme condiUoos as to, oomparison of 69, 60 

Safety valve, hvdranlic, used m connection with the operaUon of mixers in Bessemer steel workSj^^ 

descr^tion of 227, 228 

BavlDg possible to plants and to workers by redueing accident rates in a certain plant to rates of plant 

havmg good safety organization 253,254 

Scope of the investigation 11-14,19,20 

Sheet miUs, injuries and time lost in, two years ending June 30, 1910 53,280 

Shield and eye screen over emery wheel, description of 233 

Shield for flywheel, description of 197 

Shield for protection from piston rod. description of 197 

Shield over revolving knife, description of 233,234 

Shops, direct safety methods in 213,234 

Skldder with tareet attachment used on yard tracks, description of 190, 191 

Skip hoists, trestle walks and guards over, description of. 206,307 

Skipway with attached stairs, rails, and steel guards, description of 210,211 

Skull cracker, Inclosed, description of 195 

Slab car, automatic coupler on, descriptfon of 196 

Slabbing mills: 

Accidents and accident rates in, for a large plant, 1906 to 1910 119 

Causes of injuries in, by occupatfons, for a large plant, 1906 to 1910 312,313 

Injured employees In, who returned to work In specified week and average days lost, by occupa- 
tions, for a large plant, 1906 to 1910 294-297 

Speed limit on engine shaft, description of. 196 

Sprinkler on dust catcher outlet, description of 213 

Steel foundries, accidents and aooklent rates hi. (5cs Foundries.) 
Steel works: 

Accidents and accident rates in 30,31,43,50,51,57,119,163 

Duration of disability in, two vears ending June 30, 1910 13,63 

Fatal accidents in, by occupations and causes, two years ending June 30, 1910 94,96 

Injured employees in, number and per cent of, who returned to work in specified week, for a large 

plant, by years, 1905 to 1910 287 

Large and small, comparison of accident rates in 32 

Nature of injuries in 70,71,284-286 

Reduetfon of accident rates In, for a large plant, 1905 to 1910 14,119 

Steel works. (See alto Bessemer steel works; Open-hearth steel works.) 

Stock, movement of , in blast furnaces 216,217 

Stock transfar car, descriptfon of 206 

Stoves, descr^tfon of 212-216 



Digitized by 



Google 



350 IKDBX. 
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AooMents and aooident rates in, for a large plant, 1906 to 1910 U9 

Caases of isijuriaa in, by oocupations, for a large plant, 1906 to 1910 314»SU 

Iniured employees in, who returned to work In specified week, and average days lost, by ooeopa- 

tkms, for a large plant, 1906 to 1910 298,209 

Ii^nries and time lost in, by ooonpations, 2 yean ending June 30, 1910 281 

Sunday, aooidents oocuxring on, and on other days of the week, oomparod 15,161,162 

Buxgioal and emergency department 241-245 

Switches, safety appliances on, used In yards 190 

Switchmen, ftt&l aooidsnt rats of 38,09 

T. 

Target signal, usable day ornight on railroad tracks of yards, description of 191 

Temperature, high, efltet of, upon aooident rate 72-75 

Temporary disabiuties: 

Xooidents resulting in, number and rats per 1/XX> 300-day wocksra in 156 plants, year ending 

June 30, 1910 26,43 

Accidents resulting in, number and rate per 1,000 300-day workers, year ending June 30, 1910, 

by departments 28-43 

In each of 155 plants, year ending June 30, 1910 23-25,265-278 

Nature of , by departments, in abrge plant, 1906 to 1910 285,286 

Nature of , by departments, in 130 plants, 2 years ending Jime 30, 1910 284,285 

Proportion of accidents resulting in, for 155 plants, year ending June 30, 1910 11 

Reduction of, in a large plant, 1906 to 1910 143-146 

Time lost and injuries, by deparUnents and occupations, in 130 plants for 2 yean ending Juxfe 30. 

1910 27^288 

Top filling of blast furnaces, various methods of 200,207 

Transfer table with shield for gean. descriptfon of 232 

Transfer tables with bridge and with plate screens, description of 232 

Trestle walks and guards over skip hoists, descriptfon of 206,207 

Tube mills, iuiuries and time fostm, 2 yeara ending June 30, 1910 63,280,281 

Turntable pit m yards, guard for, descriptfon of 190 

V. 

Valves, ezplosfon, on blast furnaces 901 

W. 

Warning sign for high-tension electrical currents, description of 235 

Warning signs, use of, in yards 184,189 

Water tenders' platform for inspection of upper parts of boilers, description of 196 

Wedging in blast furnaces, description of 216 

Wire block, automatic stop f(w, in wire mills, description of 232 

Wire mills, direct safeguardine methods In 232 

Wire mills, injuries and time lost in, 2 years ending June 30, 1910 53,283 

Wooden shield over revolving knife, description of 233,234 

Workers, 300-dav: 

Definition of 21 

Number of, in a large plant, by departments and years, 1905 to 1910 119 

Number of. in a large plant, by years, 1900 to 1911 115 

Number of, in departments of 156 plants, year ending June 30, 1910 28-43, 265-278 

Number of, in 155 plants, year ending June 30, 1910 11,23-25,265-278 

Working conditions in a large plant 115 

Working force, character of, in a large plant 108-112 

Wrench, safety, for drop-bottom cars, description of 191 

Y. 

Yard tresUe with various safety devices, description of 191,192 

Yards: 

Accidents and accident rates In 37-39,43,50,51,67,119,153 

Causes of injuries In, by occupations, for a large plant, 1905 to 1910 320,321 

Days lost per 300-day worker from accidents m, for a large plant, by years, 1905 to 1910. 14, 127, 132, 133 

Duration of disability in, 2 years ending June 30, 1910 12,53 

Fatal accidents in, by occupations and causes, 2 years ending June 30, 1910 98-101 

Injured employees in, number and per cent of, who returned to work in specified week, for a large 

plant, by years, 1905 to 1910 288 

IiOured employees in, who returned to work in specified week, and average days lost, by occu- 
pations, lor a large plant, 1905 to 1910 302-305 

Izijuriesand time lost in, by occupations, 2 3rears ending June 30, 1910 281,282 

Large and small, comparison of accident rates In 38,39 

Nature of injuries In 70,71,284-286 

Reduction of accident rates in, for a large plant, 1906 to 1910 14,119 

Safeguarding methods In 189-196 
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